EPA/ROD/R05-89/092
1989

EPA Superfund
Record of Decision:

MIDCO |

EPA ID: IND980615421
Ou 01

GARY, IN

06/30/1989



THE ORIG NAL RELIEF OF THIS SITE, AS VELL AS THE SURRCUNDI NG AREA, | NCLUDED ALTERNATI NG EAST- WEST TRENDI NG
RI DGES AND SWALES. ORI G NALLY, TWD SWALES CRCSSED WHAT |S NOWTHE MDCO | SITE. HOANEVER, THE TOPOGRAPHY OF
THE SI TE AS WELL AS OF THE SURROUNDI NG AREA HAS BEEN MCDI FI ED BY MAN TO A GREAT EXTENT AND | S ONLY LOCALLY
PRESERVED. THE SITE I TSELF IS NOWLEVEL AND | S UNDERLAI N BY SANDY SO L. A SURFACE REMOVAL ACTI ON WAS
COWPLETED | N 1982 TO REMOVE ALL WASTES | N DRUMS, TANKS AND THE TOP ONE FOOT OF CONTAM NATED SO L. THE

REMAI NI NG CONTAM NATI ON OF CONCERN |'S I N SUBSURFACE SO LS AND MATERI ALS, AND THE GROUND WATER

ECOLOGY:

THERE | S EVIDENCE OF THE ORI G NAL RI DGE AND SWALE TOPOGRAPHY JUST NORTH OF THE SITE. DESPI TE THE | NDUSTRI AL
AND COMVERCI AL USE OF THE LAND, MJCH CF THE AREA AROUND THE SI TE CONTAI NS WOODED AND PONDED AREAS THAT

PROVI DE HABI TAT FOR FI SH AND W LDLI FE. A RELATI VELY UNDI STURBED WETLAND AREA APPROXI MATELY 1000 FEET NORTH OF
THE SI TE AND SURROUNDI NG THE NI NTH AVENUE DUMP SUPERFUND SI TE HAS BEEN DESI GNATED BY THE US EPA AND THE US
ARMY CCORPS OF ENG NEERS AS UNSU TABLE FOR FI LLI NG BECAUSE OF NATURAL RESCURCES VALUES. HOWEVER, THE MORE

DI STURBED WETLANDS CLOSER TO M DCO | HAVE NOT BEEN SO DESI GNATED.

THERE ARE A NUMBER OF RELATI VELY UNDI STURBED, STATE- DEDI CATED NATURE PRESERVES W THI N THREE M LES OF THE
SITE. THESE AREAS AS WELL AS OTHER RELATI VELY UNDI STURBED SI TES, PROVI DE HABI TAT FOR A WDE VAR ETY COF
M GRATCRY AND RESI DENT W LDLI FE. THE SQUTHERN END OF LAKE M CH GAN AND NEARBY HABI TATS ARE A CONVERGENCE
AREA FCR M GRATORY BI RDS FOLLOW NG THE NORTH SOUTH BOUNDARI ES OF THE LAKE

HABI TATS NEAR M DCO | SUPPCRT A VARI ETY OF FI SH AND W LDLI FE PCPULATI ONS.  NESTI NG MALLARDS WERE OBSERVED | N
WETLAND HABI TATS BETWEEN M DCO | AND NI NTH AVENUE DUMP. THE MALLARD HAS BEEN DES|I GNATED AS SPECI ES COF

SPECI AL EMPHASI S BY THE US FI SH AND WLDLI FE SERVICE.  OTHER BI RDS SEEN I N THE AREA WERE SPOTTED SANDPI PERS,
KI LLDEER, GOLDFI NCHESO AND RED- W NGED BLACKBIRDS. M DCO 1 IS ALSO WTH N THE RANGE OF THE

FEDERALLY- DESI GNED ENDANGERED | NDI ANA BAT.

IN ADDI TION, THE FOLLOAN NG STATE OF | NDI ANA- DESI GNATED ENDANGERED SPECI ES WERE OBSERVED NEAR M DCO | : THE
AVERI CAN BI TTERN, BROAD W NGED HAWK, MJDPUPPY AND FRANKLI N S GROUND SQUI RREL. ONE DEAD GREY BI RCH WAS
OBSERVED, WH CH IS ON THE | NDI ANA THREATENED PLANT LI ST. THE PONDED AREA 400 FEET NORTH OF THE SI TE
CONTAI NED GREEN SUNFI SH, BLACK CRAPPY, MJDM NNOW CARP, BLACK BULLHEAD, CRAYFI SH, AND SNAPPI NG TURTLE.

GROUND WATER:

THE MDCO | SITE IS UNDERLAIN BY TWO DI STI NCT AQUI FER UNITS. THE SANDY SURFACE DEPCSI TS, ABQUT 30 FEET IN
THI CKNESS, COWPRI SE A SURFI CI AL UNCONFI NED AQUI FER ( CALUMET AQUI FER) W TH A SATURATED THI CKNESS OF 20 TO 25
FEET. TH S AQU FER HAS GOOD YI ELD POTENTI AL AND | S VERY SUSCEPTI BLE TO CONTAM NATI ON FROM SURFACE SOURCES
BECAUSE OF THE H GH WATER TABLE AND THE VERY PERVEABLE SANDY NATURE OF THE SURFACE SO LS. A 110-FOOT TH CK
SEQUENCE OF SILTY CLAY AND SILT LOAM Tl LL SEPARATES TH S AQUI FER FROM A BEDROCK AQUI FER OF THE S| LURI AN AGE.
AVAI LABLE SPECI FI C CAPACI TY DATA SUGGEST THAT THE TOP FEW HUNDRED FEET OF TH S AQUI FER HAS LI M TED YI ELD
CAPACI TY.

THE DI RECTI ON OF GROUND WATER FLOW I N THE CALUMET AQUIFER IS TO THE NORTH AND NORTHEAST FROM THE SI TE AS

I NDI CATED IN FI GURE 3. THE RATE OF GROUND WATER MOVEMENT 1S ONLY ABQUT 70 FEET PER YEAR BECAUSE CF THE VERY
LOW HYDRAULI C GRADI ENT. AN ESTI MATE OF THE VERTI CAL FLOW RATE THROUGH THE CLAY CONFI NI NG LAYER | S 2 FEET PER
YEAR

ACCORDI NG TO AN ONGO NG UNI TED STATES GEOLOGE CAL SURVEY STUDY, THE GROUND WATER MOVEMENT | N THE CALUMET

AQUI FER | S LOCALLY AFFECTED BY DI TCHES AND LEAKY SEVERS. THE GROUNDWATER DI SCHARGE TO DI TCHES AND LEAKY
SEVERS OFTEN CAUSES A FULLY PENETRATI NG EFFECT ON THE FLOWIN THE AQU FER A CTY OF GARY SEVER | S LOCATED
2700 FEET NORTH NORTHEAST OF THE SI TE I N THE DOAN GRADI ENT FLOW DI RECTI ON FROM THE SITE (FIGURE 1). I T IS NOT
KNOM WHETHER TH S SEVER | S LEAKING BUT I TS MANHOLE DOES DRAI N THE WETLAND EAST OF NI NTH AVENUE DUMP DURI NG
H GH WATER CONDI Tl ONS.

THE PREDOM NANT SOURCE OF WATER FOR BOTH POTABLE AND NON- POTABLE USES IN THE M DCO | AREA IS LAKE M CH GAN.
IN SPITE OF TH'S, THE WELL | NVENTCRY CONDUCTED I N THE REMEDI AL | NVESTI GATI ON | DENTI FI ED 68 PRI VATE WELLS
SCREENED | N THE CALUMET AQUI FER W THI N APPROXI MATELY ONE-M LE OF MDCO I.  TH S I NCLUDES 16 WELLS POTENTI ALLY
I N THE DOMNGRADI ENT GROUND WATER FLOW DI RECTI ON FROM THE SI TE; TWELVE OF WH CH ARE USED FOR DRI NKI NG

SURFACE DRAI NACE:

SURFACE WATER LEVELS ARE | NTI MATELY RELATED TO GRCUND WATER LEVELS IN THE SURFI CI AL AQUI FER  SURFACE WATER
DRAI NS | NTO THE WETLANDS NORTH AND EAST OF THE SITE. | T WAS ALSO OBSERVED THAT CONTAM NATED GROUND WATER



FROM THE SI TE SEEPS | NTO THE ADJACENT WETLANDS EAST OF THE SITE. MOST OF THE TIME, THERE IS NO DI SCHARGE
FROM THESE WETLANDS. HOAEVER, DURI NG THE SPRI NG MELT AND PERI GDS OF HEAVY PRECI Pl TATI ON, SURFACE WATER

M GRATES SLOALY NORTHWARD THROUGH WETLANDS | NTO THE WETLANDS SURROUNDI NG 9TH AVENUE DUMP. DURI NG PERI CDS OF
H GH WATER LEVELS, THE WETLANDS SURRCUNDI NG 9TH AVENUE DUVP DRAIN | NTO THE SEVER SHOMW IN FIGURE 1. TH' S
SEWER LEADS TO THE GARY WASTEWATER TREATMENT PLANT.

#SHEA
I1. SITE H STORY AND ENFORCEMENT ACTI VI TI ES

M DWEST SOLVENT RECOVERY (M DCO |) BEGAN | NDUSTRI AL WASTE RECYCLI NG STORAGE, AND DI SPCSAL AT THE SI TE
SOMVETI ME PRICOR TO JUNE 1973. THE M DCO I SITE WAS USED FOR DI SPCSAL OF A VARI ETY OF | NDUSTRI AL WASTES

I NCLUDI NG UNKNOWN QUANTI TI ES OF BULK LI QUI D | NDUSTRI AL WASTES.  WASTE HANDLI NG METHODS | NCLUDED CPEN STORAGE
AND STCOCKPI LI NG OF 55 GALLON DRUMS.

I N NOVEMBER 1973, AN | NDI ANA STATE BOARD OF HEALTH (1 SBH) | NSPECTCOR ESTI MATED THAT 6000 TO 7000 DRUVS WERE
STOCKPI LED ON THE SI TE. LATER, | NSPECTI ONS BY | SBH NOTED EVEN MORE DRUMB ON THE SI TE AND DRUMS | N A STATE
OF DI SREPAI R

FOUR BULK TANKS RANG NG FROM 4, 000 TO 10, 000 GALLONS EACH WERE ON SITE IN M D-1976. THE LEAKAGE OF DRUVS AND
BULK TANKS ON S| TE HAS BEEN DOCUMENTED. A LARGE PIT ON SITE WAS USED FOR DI SPCSAL OF | NDUSTRIAL  SLUDGES
AND RES| DUES.

ON DECEMBER 21, 1976, A FIRE BROKE QUT AT MDCO |. AN ESTI MATED 14, 000 DRUM5S OF CHEM CAL WASTE BURNED | N THE
FI RE, CAUSING EM SSION CF TOXIC FUMES. SHORTLY AFTER THE FI RE, M DCO CPERATI ONS WERE RELOCATED TO 5900

I NDUSTRI AL HI GHWAY, GARY, | NDI ANA, COPERATI NG UNDER THE NAMVE M DWEST | NDUSTRI AL WASTE DI SPOSAL COVPANY, | NC.
(MDCO 11). ACTIVE OPERATI ON WAS RENEWED AT THE M DCO | SITE I N OCTOBER 1977 WHEN | T WAS TAKEN OVER BY

I NDUSTRI AL TECTONICS, | NC. (I NTEC).

ON FEBRUARY 24, 1978, THE LAKE COUNTY Cl RCUI T COURT ORDERED THE OPERATOR OF M DWEST SOLVENT DI SPOSAL COVPANY
TO REMOVE AND PROPERLY DI SPCSE OF THE FI RE- DAVAGED DRUMS CF CYANI DE AND OTHER | NDUSTRI AL WASTES FROM M DCO |
AND MDCO Il WTHI N 90 DAYS. TH S ORDER WAS NEVER OBEYED.

I' N APPROXI MATELY FEBRUARY 1979, | NTEC DI SCONTI NUED OPERATI ONS LEAVI NG THOUSANDS CF DRUMS OF WASTE CHEM CALS
UNATTENDED ON THE SI TE. ONE PROPERTY OMER BULLDOZED DRUVE OF WASTE OFF H S PROPERTY CAUSING  RUPTURI NG OF
SOVE DRUVES.

DURI NG 1979, THE | SBH, US EPA AND THE GARY FI RE DEPARTMENT CONDUCTED | NVESTI GATI ON AT THE SITE. BASED ON THE
RESULTS OF THESE EFFORTS, THE UN TED STATES FI LED A COVPLAINT I N THE FEDERAL DI STRICT COURT | N HAMMOND,

I NDI ANA UNDER SECTI ON 7003 OF THE RESOURCE CONSERVATI ON AND RECOVERY ACT (RCRA) (CIVIL ACTION NO H 79-556).
A PRELI M NARY | NJUNCTI ON AND TEMPORARY RESTRAI Nl NG ORDER WERE GRANTED ON JANUARY 31, 1980, THAT DI RECTED

I NTEC TO REMOVE CERTAI N SURFACE WASTES FROM M DCO |. BY FURTHER ORDER OF THE COURT ON DECEMBER 4, 1980, |INTEC
WAS REQUI RED TO REMOVE CERTAI N SURFACE WASTES FROM M DCO 1| .

ON DECEMBER 4, 1980, THE OPERATORS OF M DWEST SCLVENT DI SPOCSAL COVPANY WERE CRDERED TO SUBM T TO US EPA A
PLAN FOR REMOVAL OF ALL WASTES STORED ON THE SI TE NOT ATTRI BUTABLE TO | NTEC, AND TO DESI GN A PLAN TO

DETERM NE THE NATURE AND EXTENT OF THE SO L AND GROUND WATER CONTAM NATI ON.  HOAEVER, THESE COURT ACTI ONS
VERE | NEFFECTI VE, AND | N LATE JANUARY 1980, AN ESTI MATED 14, 000 DRUVMB WERE STOCKPI LED UP TO FCUR DRUMS HI CGH,
AND THOUSANDS OF FI RE- DAVAGED DRUVS STILL REMAI NED ON THE GROUND. I N JUNE 1981, THE EPA ENCLCSED THE SITE
WTH A FENCE. | N JUNE 1981, SEVERE FLOODI NG CAUSED WATER IN THE AREA TO DRAIN VEST INTO HAMMOND. CONTACT
WTH TH S FLOOD WATER REPORTEDLY CAUSED SKI N BURNS, VWH CH MANY BELI EVE WERE DUE TO DRAI NAGE FROM M DCO | AND
THE NI NTH AVENUE DUWP, LOCATED NORTH OF M DCO | .

THE US EPA FUNDED A HYDROGECLOG C STUDY PERFORMED FROM JUNE 1981 TO SEPTEMBER 1982 TO PROVI DE A PRELI M NARY
| NDI CATI ON OF CONTAM NANTS PRESENT IN THE SO L AND GROUND WATER, TO DETERM NE GROUND WATER FLOWN AND TO
DEFI NE THE EXTENT OF CONTAM NATI ON RELATED TO THE SI TE.

THE US EPA ANNOUNCED ON JANUARY 27, 1982, THE ALLOCATI ON CF FUNDS AND A CONTRACT AWARD FOR THE REMOVAL COF
HAZARDQUS WASTE FROM THE M DCO | SITE. TH S ACTI ON WAS CONDUCTED FROM FEBRUARY 26 TO JULY 7, 1982. I T

I NCLUDED REMOVAL AND OFF- SI TE DI SPOSAL OF APPROXI MATELY 7,000 CUBI C YARDS OF CRUSHED DRUMS, 84, 000 GALLONS OF
SOLVENTS, 5,600 GALLONS OF ACI DS, 13,500 GALLONS OF BASES, 56,500 GALLONS CF | NERT COVPOUNDS, 940 DRUMS CF
FLAMMABLE SCOLIDS, 170 LABPACKS, AND 7,200 CUBI C YARDS OF CONTAM NATED SO L (THE TOP 1 FOOT).



I T ALSO | NCLUDED PLACI NG A 6-12 INCH CLAY SO L COVER OVER MOST OF THE SITE. I N ADDI TION, 840 DRUMS OF WASTES
WERE REMOVED FROM THE SI TE BY A RESPONS| BLE PARTY, AND ONE SURFACE TANKER WAS REMOVED BY INTEC. TH'S
CONCLUDED THE SURFACE REMOVAL ACTI ON BUT THE CONTAM NATED SO L AND GROUND WATER HAD NOT BEEN ADDRESSED.

M DCO | WAS PLACED ON THE NATIONAL PRICRITIES LI ST (NPL) | N DECEMBER 1982. THE NPL IS A LI ST OF ABANDONED OR
UNCONTRCOLLED HAZARDOUS WASTE SI TES THAT ARE ELI @ BLE FOR | NVESTI GATI ON AND REMEDI ATI ON UNDER CERCLA.

ON JANUARY 19, 1984, THE UN TED STATES FILED I TS FI RST AMENDED COVPLAINT FOR CIVIL ACTI ON NO H 79-556 ADDI NG
CLAI M5 FOR | NJUNCTI VE RELI EF UNDER SECTI ON 106 OF THE COVPREHENSI VE ENVI RONMENTAL RESPONSE COMPENSATI ON AND
LI ABI LI TY ACT (CERCLA), AND RECOVERY OF RESPONSE COSTS | NCURRED BY THE UNI TED STATES UNDER SECTI ON 107 OF
CERCLA AND ADDI NG GENERATCOR DEFENDANTS.

THE US EPA COWPLETED A WORK PLAN FOR A REMEDI AL | NVESTI GATI OV FEASI Bl LI TY STUDY (RI/FS) FOR TH' S SI TE, AND

I NI TI ATED FI ELD WORK FOR THE RI/FS I N FEBRUARY 1985. THE PURPOSE OF THE R WAS TO COLLECT DATA NEEDED TO
DETERM NE THE FULL EXTENT OF HAZARDS RENMAI NING AT THE SI TE AND TO EVALUATE ALTERNATI VES FOR REMEDI AL ACTI ONS.
THE R | NCLUDED GECPHYSI CAL, SO L GAS, SO L, HYDROGEOLOGQ CAL, SURFACE WATER, SURFACE SEDI MENT AND GROUND
WATER | NVESTI GATI ONS.  HONEVER, THE US EPA AGREED TO DI SCONTINUE | TS WORK ON THE RI/FS IN APRIL 1985, WHEN A
GROUP OF DEFENDANTS AGREED TO CONDUCT THE RI/FS | N ACCORDANCE W TH THE US EPA- APPROVED WORK PLAN.

AN AGREEMENT WAS FORMALI ZED ON JUNE 19, 1985 BY A PARTI AL CONSENT DECREE | N UNI TED STATES OF AMERI CA V.

M DWEST SOLVENT RECOVERY, INC. ET. AL. LODGED WTH THE UNI TED STATES DI STRI CT COURT FOR THE NORTHERN DI STRI CT
OF INDIANA.  TH S PARTI AL CONSENT DECREE REQUI RED REI MBURSEMENT OF PAST COSTS AND SPECI FI ED THAT AN RI/FS BE
COVWPLETED | N ACCORDANCE WTH THE US EPA'S WORK PLAN FOR THE M DCO | SI TE BY THE DEFENDANTS. LI Tl GATI ON WAS
STAYED UNTI L COWPLETI ON OF THE RI/FS.

THE CONTRACTOR FOR THE DEFENDANTS STARTED WORK | N MAY 1985. AFTER REVI EWCF THE FI RST DRAFT REMEDI AL

I NVESTI GATION (R') REPORT, US EPA REQUI RED ADDI TI ONAL SAMPLI NG | N FEBRUARY 1987. THI'S SAMPLI NG WAS
COVPLETED AND A FINAL R REPORT WAS APPROVED BY US EPA | N DECEMBER 1987. THE CONTRACTOR SUBM TTED A FI NAL FS
REPORT | N FEBRUARY 1989.

#CR
111, COWUN TY RELATI ONS

A PUBLI C MEETI NG WAS HELD ON FEBRUARY 21, 1985, TO EXPLAI N THE PROPCSED REMEDI AL | NVESTI GATI ON FEASI BI LI TY
STUDY. US EPA UPDATED THE COVMMUNI TY ON THE STATUS OF THE RI/FS USI NG FACT SHEETS | N NOVEMBER 1987 AND
DECEMBER 1988.

A PROPCSED PLAN WAS PREPARED EXPLAI NI NG ALTERNATI VES EVALUATED AND THE BASI S FOR PREFERENCE FOR ONE

ALTERNATI VE. THE PLAN WAS MAI LED TO OVER 100 PERSONS | N THE COWUN TY. AVAI LABI LI TY OF THE PLAN WAS

PUBLI SHED | N TWD LOCAL NEWSPAPERS. A PUBLI C COMVENT PERI OD WAS HELD FROM APRIL 20 TO MAY 19, 1989. A PUBLIC
MEETI NG WAS HELD ON APRIL 27, 1989 IN A H GH SCHOOL NEAR THE SITE.

VERBAL PUBLI C COMVENTS WERE RECEI VED DURI NG THE PUBLI C MEETI NG  WRI TTEN COMVENTS WERE RECEI VED FROM ONE
RESI DENT OF GARY, FROM THE CI TY OF HAMMOND, FROM THE | NDI ANA DEPARTMENT COF ENVI RONMENTAL NMANAGEMENT, AND
FROM MEMBERS CF THE M DCO STEERI NG COMM TTEE, WH CH REPRESENTS POTENTI ALLY RESPONSI BLE PARTI ES AT THE SI TE.
A SUMVARY OF THEI R MAJOR COMMENTS AS WELL AS US EPA'S RESPONSE TO THEM | S I NCLUDED IN THE = RESPONSI VENESS
SUMVARY | N THE APPENDI X.

THE US EPA- SELECTED REMEDI AL ACTI ONS | DENTI FI ED | N THE RECORD OF DECI SI ON DI FFER FROM THE PREFERRED
ALTERNATI VE DESCRI BED | N THE PROPOSED PLAN | N THE FOLLOW WAYS:

1. AS AN ALTERNATI VE TO DEEP VELL | NJECTI ON, THE OPTI ON OF REI NJECTI ON
OF THE GROUND WATER BACK | NTO THE CALUMET AQUI FER IS ALLOWED
FOLLON NG TREATMENT, W TH THE CONDI TI ON THAT TH S OPERATI ON NOT
CAUSE SPREADI NG OF THE SALT PLUME.

2. A TREATABILITY VAR ANCE | S APPROVED FOR THE SCLI DI FI CATI ON
STABI LI ZATION (S/'S) COPERATI ON FROM THE LAND DI SPOSAL RESTRI CTI ON
(LDR) TREATMENT STANDARDS. THI' S IS BEI NG APPROVED BECAUSE EXI STI NG
AVAI LABLE DATA DO NOT DEMONSTRATE THAT S/'S CAN ATTAI N LDR TREATMENT
STANDARDS CONSI STENTLY FOR ALL SO L AND DEBRIS AT THS SITE. THE
TREATABI LI TY VAR ANCE ALLOANS ATTAI NVENT COF STANDARDS THAT HAVE BEEN



DEMONSTRATED TO BE ATTAI NABLE FOR SO L AND DEBRI S.

#SRRA
I'V. SCOPE AND ROLE OF THE RESPONSE ACTI ON

REMOVAL OF SURFACE WASTES, AN UNDERGROUND TANK AND THE TOP ONE- FOOT OF CONTAM NATED SO L WAS COWPLETED BY US
EPA I N 1982. TH S RECORD COF DECI SION IS FCR THE FI NAL REMEDI AL ACTI ON AND W LL ADDRESS THE REMAI NI NG
CONTAM NATI ON AT THE SI TE | NCLUDI NG CONTAM NATED SUBSURFACE SO L AND FI LL MATERI ALS, CONTAM NATED GROUND
WATER AND CONTAM NATED SURFACE SEDI MENTS.

#SC
V. Sl TE CHARACTERI STI CS

THE R SHOAED THAT ON- SI TE SUBSURFACE SO LS ARE H GHLY CONTAM NATED BY A LARGE NUMBER CF CHEM CALS AND
CONTAI N SOVE CRUSHED DRUVMB AND OTHER DEBRIS. GROUND WATER BELOWTHE SITE IS ALSO H GHLY CONTAM NATED, BUT
THE CONTAM NATED GRCUND WATER DCES NOT EXTEND VERY FAR FROM THE SI TE. SQOVE SURFACE SEDI MENTS NEAR THE SI TE
HAVE ALSO BEEN CONTAM NATED. THE GROUND WATER WAS ALSO HI GHLY SALINE, | T APPEARS LARGELY DUE TO RUN- OFF
FROM THE ADJACENT | NDI ANA DEPARTMENT COF H GHWAYS FACI LI TY.

SOURCE:

ON-SI TE SUBSURFACE SO L AND DEBRI'S ARE A CONTI NUI NG SOURCE OF CONTAM NANTS TO THE GROUND WATER AND SURFACE
WATER. FOURTEEN TEST TRENCHES WERE EXCAVATED | NTO THE MOST CONTAM NATED PORTI ONS CF THE SI TE AND NI NETEEN
SAMPLES WERE COLLECTED TO CHARACTERI ZE THE EXTENT AND NATURE OF TH S SOURCE. THE EAST- CENTRAL PCRTI ON OF THE
SI TE HAS THE H GHEST CONTAM NATION. THE M NIMUM  NMAXI MUM AND MEAN CONCENTRATI ONS OF CHEM CALS DETECTED I N
THESE SAMPLES ARE SUMVARI ZED I N TABLE 1 I N THE APPENDI X. ELEVATED CONCENTRATI ONS OF THE FOLLOW NG CHEM CALS
WERE DETECTED:

METHYLENE CHLCORI DE BARI UM
ACETONE CADM UM
2- BUTANONE CHROM UM
4- METHYL- 2- PENTANONE CCPPER
TCOLUENE LEAD
ETHYLBENZENE NI CKEL
XYLENE ZI NC
PHENCL CYAN DE

Bl S(2- ETHYLHEXYL) PHTHALATE
1, 1, 1- TR CHLOROVETHANE

TRI CHLORCETHENE
TETRACHLOROETHANE

BENZENE

CHLOROBENZENE

| SOPHORONE

BUTYL BENZYL PHTHALATE

Dl - N- BUTYL PHTHALATE

A LARCE NUMBER OF POLYAROVATI C HYDROCARBONS WERE DETECTED AT UP TO A FEW HUNDRED MJ KG  PCBS WERE DETECTED
IN ONE SAMPLE AT 44 M3 KG PESTI Cl DES WERE DETECTED | N TWD SAMPLES AT BELOW 10 M KG

TOTAL VOLATI LE ORGANI C COVPQUNDS WERE AS HI GH AS 1. 1% BY WEI GHT AND CONSI STED PREDOM NANTLY OF METHYLENE
CHLORI DE, 2- BUTANONE, TOLUENE, ETHYLBENZENE, XYLENE, TRl CHLORCETHENE, 4- METHYL- 2- PENTANONE AND
CHLOROBENZENE.

TOTAL SEM VOLATI LE ORGANI C COMPQUNDS WERE AS HI GH AS 0. 8% BY WEI GAT AND CONSI STED PREDOM NANTLY OF PHENCL,
PCLYAROVATI C HYDROCARBONS, PHTHALATE AND ALKANES. CYANI DE WAS AS HI GH AS 2, 720 M3 KG CHROM UM AS H GH AS
10, 200 M3 KG AND LEAD AS H GH AS 4, 980 MY KG

THE ESTI MATED VOLUME COF CONTAM NATED SUBSURFACE SO L AND DEBRI'S ABOVE THE WATER TABLE IS 12, 400 CUBI C YARDS.

SURFACE WATER



SURFACE WATER SAMPLES WERE COLLECTED AT ELEVEN LOCATI ONS DURI NG TWD ROUNDS OF SAVPLING THE MAXIMUM M NI MUM
AND AVERAGE CONCENTRATI ONS ARE SUMVARI ZED | N TABLE 1. THE SAMPLI NG LOCATI ONS ALONG W TH THE RESULTS FROM
TOTAL VOLATILE ORGANI C COVPOUNDS ARE SHOM ON (FI GURE 4). GROUND WATER WAS OBSERVED RECHARG NG THE WETLAND
EAST OF THE SI TE AT LOCATION 1. THE SAMPLE AT LOCATION 1 CONTAI NED A NUVMBER OF VOLATI LE ORGANI C COVPQUNDS
VWH CH WERE PRESENT AT H GH CONCENTRATI ONS ON THE SI TE.

FIGURE 5 SHOANS | NORGANI C COVPOUNDS EXCEEDI NG THE ACUTE WATER QUALITY CRI TERI A LEVELS. THE H GHEST METALS AND
CYANI DE CONCENTRATI ONS VERE FOUND | N THE WETLAND EAST OF THE SI TE, WH CH RECEI VES RUN- OFF AND GROUND  WATER
RECHARCE FROM THE SI TE. HOWEVER, OTHER POTENTI AL SOURCES OF CONTAM NATI ON TO TH S AREA WERE ALSO DETECTED.

SURFACE SEDI MENTS:

SURFACE SEDI MENT SAMPLES WERE CCLLECTED | N ELEVEN LOCATI ONS DURI NG TWDO ROUNDS CF SAMPLI NG  THE NMAXI MUM

M N MUM AND AVERAGE CONCENTRATI ONS ARE SUMVARI ZED | N TABLE 1. THE SAMPLI NG RESULTS | NDI CATE ELEVATED
CONCENTRATI ONS OF TOTAL VOLATI LE ORGANI C COVPOUNDS, TOTAL SEM - VOLATI LE ORGANI C COVPOUNDS, PCBS, CHLORDANE,
CADM UM CHROM UM AND LEAD | N THE DEPRESSI ONS DI RECTLY NORTH AND EAST OF THE SITE. HOAEVER, | T WAS
DETERM NED THAT OTHER SOURCES OF CONTAM NATI ON WERE ALSO PRESENT. FI GURES 6 AND 7 SHOW THE DI STRI BUTI ON CF
TOTAL VOLATI LE ORGANI C COVPOUNDS, AND PESTI Cl DE/ PCBS | N SEDI MENT SAMPLES.

GROUND WATER:

THI RTY- THREE MONI TORI NG VEELLS WERE | NSTALLED AND SAMPLED DURI NG TWD ROUNDS. A LIM TED NUMBER CF WELLS WERE
SAMPLED FOR CYANI DE AND A FEW OTHER PARAMETERS DURI NG A TH RD ROUND. THE MAXIMUM M NI MUM AND AVERAGE
CONCENTRATI ONS ARE SUMVARI ZED | N TABLE 1.

AN UNANTI Cl PATED RESULT WAS THE FI NDI NG THAT THE AQU FER IN THE VI NTY OF MDCO | IS H GHLY CONTAM NATED

W TH SALT CONSI STI NG PRIMARI LY OF SCDI UM AND CHLORIDE. CHLORIDE WAS AS H GH AS 15,000 MJ L BELOWTHE  SITE.
THE EXTENT OF THI S CONTAM NATI ON | S | NDI CATED BY THE CHLORI DE | SOLI NES FOR THE 10- FEET DEEP WELLS I N FI GURE 8
AND THE 30- FEET DEEP WELLS IN FI GURE 9.

THE MDCO | R RESULTS, AS WELL AS A STUDY FOR THE NI NTH AVENUE DUWMP Ri, | NDI CATED THAT A VERY HI GH
CONCENTRATI ON SALI NI TY PLUVE | S M GRATI NG FROM THE ADJACENT | NDI ANA DEPARTMENT OF H GHWAYS (1 DOH) SALT
STORAGE FACILITY. A STUDY OF AERI AL PHOTOGRAPHS FOR THE M DCO | RI DETERM NED THAT (AT LEAST FROM 1970- 1975)
AN UNPROTECTED STOCK PI LE WAS PRESENT AT THE | DOH FACI LI TY NEAR A SWALE ON THE NORTHERN HALF OF WHAT | S NOW
THE MDCO | SITE. PRESUVABLY TH S STOCK PI LE WAS SALT AND THE H GHLY SALI NE DRAI NAGE FROM THE PI LE DRAI NED
INTO THE SWALE ON M DCO | CONTRI BUTING TO A SALT PLUME FROM THAT FACILITY. DRAI NAGE FROM M DCO | AND EVEN
BULK DI SCHARGE OF SALI NE WASTE MATERI ALS | NTO THE SWALE DURI NG M DCO | CPERATI ONS COULD ALSO HAVE CONTRI BUTED
TO THE SALINI TY PLUME AT AND DOANGRADI ENT FROM M DCO | .

SOVE OF THE GROUND WATER SAMPLI NG RESULTS FOR HAZARDOUS SUBSTANCES ARE SUWMARI ZED IN FI GURES 10, 11, AND 12.
HAZARDQOUS SUBSTANCES DETECTED AT H GH CONCENTRATI ONS | N ON-SI TE GROUND WATER COVPARED TO BACKGROUND

I NCLUDE: CHROM UM N CKEL; ZINC, CYANI DE; METHYLENE CHLORI DE; TRANS- 1, 2- DI CHLOROCETHENE; CHLORCFORM

1,1, 1- TRICHLORCETHANE;, VI NYL CHLORI DE; CHLOROETHANE, ACETONE; 2- BUTANONE, 4- METHYL- 2- PENTONE; BENZENE;
TOLUENE, TOTAL XYLENE; PHENCL; BENZO C ACI D; | SOPHORONE; TRANS-1, 2- DI CHLORCETHENE AND 1-1 DI CHLOROETHANE.
THE TOTAL VCOLATI LE ORGANI C COMPOUND (VOC) CONTENT OF THE GROUND WATER SAMPLES WAS AS HI GH AS 476, 000 UG L
(MAB), BUT THE VOCS DECREASED TO LESS THAN 100 UG L | MVEDI ATELY NORTH OF THE SITE IN THE 10 FOOT DEEP

MONI TORI NG WELLS.

ELEVATED CONCENTRATI ONS OF METHYLENE CHLCRI DE, ACETONE, 2- BUTANONE, BENZO C ACI D, PHENCOL, CYAN DE AND LEAD
WERE DETECTED | N OFF-SI TE WELLS A30 ANDY OR B30. SINCE THERE |'S LI TTLE OR NO VERTI CAL GRADI ENT I N THE
SHALLOW AQUI FER IN TH'S AREA, | T IS BELI EVED THAT THESE HAZARDOUS SUBSTANCES WERE CARRI ED TO THE BOTTOM CF
THE AQU FER WTH H GHLY SALI NE (AND DENSE) WATER  THE HAZARDOUS SUBSTANCES WERE LI KELY FROM THE M DCO |
OPERATI ONS.

Bl OTA:

THE US FI SH AND W LDLI FE SERVI CE COLLECTED SAMPLES COF FI SH, CRAYFI SH, SNAPPI NG TURTLES, SVALL MAMVALS AND
EARTHWORVE NEAR M DCO |.  THESE SAMPLES WERE ANALYZED FOR ORGANI C AND | NORGANI C HAZARDOUS SUBSTANCES. THE
RESULTS WERE COVPARED TO THE RESULTS IN CONTROL SAMPLES. ALTHOUGH THE US FI SH AND W LDLI FE SERVI CE HAS NOT
YET | SSUED I TS FI NAL REPCORT, PRELI M NARY RESULTS | NDI CATE THAT THE FOLLOW NG HAZARDOUS SUBSTANCES WERE
FREQUENTLY DETECTED AT ELEVATED CONCENTRATI ONS RELATI VE TO THE CONTRCOL SAMPLES:



2- BUTANONE ALUM NUM

TCALUENE COPPER
ETHYLBENZENE LEAD
XYLENE SI LVER

WTH THE EXCEPTI ON OF ALUM NUM AND SI LVER, THESE HAZARDCQUS SUBSTANCES WERE ALSO ELEVATED I N THE SOURCE,
GROUND WATER CR SURFACE WATER AND SEDI MENTS AT M DCO | ( COMPARED TO CONTRCLS) .

#SSR
VI. SUWARY OF SI TE RI SKS

FOR A FUTURE DEVELOPMENT SCENARI O | NCLUDI NG USAGE OF THE GROUND WATER, SO L | NGESTI ON AND Al R EXPCSURE, AN
ESTI MVATE OF THE HEALTH RI SKS | S AS FOLLOWE:

LI FETI ME
CUMULATI VE CUMULATI VE
CARCI NOGEN C NON- CARCI NOGENI C
RI SK* RI SK | NDEX*
EXPOSURE TO GROUND WATER 4.1 X 10-2 86
EXPOSURE TO SO LS 6.8 X 10-5 3.6
EXPOSURE TO FUTURE SURFACE 2.2 X 10-6 0. 0039

WATER

* RI SKS FROM EXPCSURE TO GROUND WATER AND SO LS ARE FROM TABLE 4-22 COF
THE ADDENDUM TO PUBLI C COMMENT FEASI Bl LI TY STUDY, M DCO I, MARCH 7,
1989 (EXCLUDI NG ARSENI C WHI CH | S AT BACKGROUND). R SK FROM EXPCSURE
TO SURFACE WATER IS FROM APPENDI X A OF THE PUBLI C COMVENT
FEASI BI LI TY STUDY, FEBRUARY 10, 1985.

THE MAIN COMPOUNDS CAUSI NG THE CARCI NOGENI C RI SKS ARE:
GROUND WATER - METHYLENE CHLORI DE, VI NYL CHLORI DE, BENZENE;

SO LS - PCBS, BIS (2-ETHYLHEXYL) PHTHALATE, TETRACHLORCETHANE,
METHYLENE CHLORI DE, DI ELDRIN TRI CHLORCETHENE, AND BENZQ( A) PYRENE;

SURFACE WATER - VI NYL CHLORI DE, AND METHYLENE CHLORI DE.

THE MAI N COMPOUNDS CAUSI NG THE NON- CARCI NOGENI C RI SKS I N GROUND WATER ARE: METHYLENE CHLCRI DE,
4- METHYL- 2- PENTANONE, 2- BUTANONE, PHENCL, N CKEL, CHROM UM (AS CR(V1)), CHLOROFORM AND ACETONE.

THE FOLLOW NG HAZARDOUS SUBSTANCES WERE DETECTED AT CONCENTRATI ONS ABOVE THE PRI MARY DRI NKI NG WATER
REGULATI ON MAXI MUM CONTAM NANT LEVELS (MCLS) (40 CFR 41) IN GROUND WATER NEAR THE SI TE:

TRANS- 1, 2- DI CHLORCETHANE; TRI CHLOROETHENE; 1, 2- DI CHLOROETHANE; BENZENE; TOLUENE; ETHYLBENZENE, VI NYL
CHLCORI DE; HALOGENATED METHANES; SELENITUM CADM UM BARIUM AND CHROM UM

A CUMULATI VE SUBCHRONI C HAZARD | NDEX FCR AN ON- SI TE FUTURE DEVELCPMENT SCENARI O WAS CALCULATED TO BE 63.

TH' S WAS CALCULATED BY ADDI NG THE RATI S OF THE ESTI MATED SUBCHRONI C EXPCSURE RATE (SER) TO THE ACCEPTABLE
SUBCHRONI C | NTAKE (ASI) FOR EACH CHEM CAL. THE | NDEX EXCEEDED UNITY (OR ONE) FOR ALL AGE GROUPS FOR NI CKEL,
TOLUENE AND 2- BUTANONE. | F THE INDEX | S LESS THAN ONE, NO ADVERSE HEALTH EFFECTS WOULD BE EXPECTED. I N
ADDI TI ON, THE | NDEX EXCEEDED UNI TY FOR PI CA CH LDREN FOR LEAD, CYAN DE (ASSUMED HCN), AND BI S(2- ETHYLHEXYL)
PHTHALATE ( REMEDI AL | NVESTI GATI ON OF M DWEST SOLVENT RECOVERY (M DCO |'). DECEMBER 1987, PP 6-58, 6-59 AND
TABLE 6- 20) .

FOR THE NEAREST OFF-SI TE RESI DENTS, THE LI FETI ME CUMULATI VE CANCER RI SK WAS ESTI MATED TO BE 5.7 X 10-5,
MAI NLY DUE TO BENZENE EM SSI ONS TO Al R AND | NGESTI ON OF ARSENI C AND BENZQ( A) PYRENE | N SO LS NORTH OF THE
SITE. HONEVER, THE CONCENTRATI ON OF ARSENI C IN THESE SO LS WAS BELOW THE AVERAGE DETECTED | N BACKGROUND
SAMPLES ( REMEDI AL | NVESTI GATI ON OF M DWEST SCLVENT RECOVERY (M DCO 1), DECEMBER 1987, P-6-61 AND

TABLE  6-22).



IF NO ACTION | S TAKEN TO CONTAI N OR RECOVER THE GROUND WATER, CONTAM NANTS W LL CONTI NUE TO M GRATE FROM THE

SITE I N THE GROUND WATER. THE CONTAM NATED GROUND WATER | S PREDI CTED TO AFFECT THE AREA SHOMWN IN  FI GURE 13,

AND COULD AFFECT UP TO 19 RESI DENTI AL VELLS (SOME OF WH CH ARE USED FOR DRINKING IN THE CALUMET AQUFER IT
WLL ALSO AFFECT THE SURROUNDI NG WETLANDS.

ALTERNATI VELY, THE CONTAM NATED GROUND WATER COULD DI SCHARCE TO THE SEWER NORTH NORTHEAST OF THE SITE (IF IT
IS LEAKING, FLOWTHROUGH THE CI TY OF GARY WASTEWATER TREATMENT PLANT, DI SCHARGE TO THE GRAND CALUMET R VER
AND EVENTUALLY REACH LAKE M CHI GAN.

I T HAS BEEN ARGUED THAT THE CALUMET AQUI FER AT M DCO | SHOULD BE CONSI DERED A CLASS |11 AQU FER BECAUSE CF
THE H GH SALINITY, AND, THEREFCRE, THAT THE AQU FER SHOULD NOT BE PROTECTED FOR DRI NKI NG WATER USAGE.
HOMNEVER, BECAUSE THE SALINITY IS NOT NATURAL AND HAS ONLY AFFECTED A LIM TED PORTI ON OF THE AQUI FER AND
BECAUSE THE GROUND WATER I N THE BULK OF THE AQU FER | S OF DRI NKI NG WATER QUALI TY AND I NDEED | S USED AS A
DRI NKI NG WATER SOURCE A SHORT DI STANCE FROM THE SI TE, US EPA HAS DETERM NED THAT THE CALUMET AQUI FER I N THE
VIONTY GF MDCO I IS A CLASS |1 AQUI FER AND SHOULD BE PROTECTED FOR DRI NKI NG WATER USAGE.

I T HAS ALSO BEEN ARGUED THAT THERE SHOULD BE CONSI DERED NO RI SK DUE TO FUTURE DRI NKI NG WATER USACE OF THE
GROUND WATER BECAUSE THE H GH SALI NI TY WOULD PREVENT | TS USAGE. HOWEVER THERE |'S NO ASSURANCE THAT THE
CONTAM NANTS FROM THE SI TE WLL ALWAYS M GRATE WTH N THE SALINITY PLUME. I N FACT, FIGURES 8 AND 9 SHOW THAT
ONLY A SMALL PORTION CF THE GROUND WATER BELOW THE SI TE HAS A TOTAL DI SSOLVED SCLI DS CONTENT GREATER  THAN
10,000 ME L, WH CH | S THE CONCENTRATI ON USED I N THE US EPA UNDERGROUND | NJECTI ON CONTROL PROGRAM AS THE

CUT- OFF PO NT FOR DRI NKI NG WATER USAGE. |IN ADDI TION, THE M DCO | OPERATI ON CONTRI BUTED AN UNDETERM NABLE
AMOUNT OF THE GRCUND WATER SALI NI TY PROBLEM AT AND DOANGRADI ENT FROM THE SI TE.

THE FOLLOW NG PARAMETERS EXCEEDED THE CHRONI C AND, FOR SOME, ALSO THE ACUTE WATER QUALITY CRI TERI A FOR
PROTECTI ON OF AQUATI C LI FE I N SOME SURFACE WATER SAMPLES: DI ETHYLPHTHALATE, DI - N- BUTYLPHTHALATE, CADM UM
CHROM UM COPPER, | RON, LEAD, MERCURY, N CKEL, SILVER, ZINC AND CYANIDE. THE US FI SH AND W LDLI FE SERVI CE

BELI EVES THAT THE BIOTA LIVING IN THE VI NI TY OF M DCO | ACCUMULATED ELEVATED CONCENTRATI ONS OF VOLATI LE AND
I NORGANI C COMPQUNDS, WHI CH ADVERSELY AFFECTED FI SH AND W LDLI FE RESCQURCES.

#DA
VI11. DESCR PTI ON OF ALTERNATI VES
A LARGE NUMBER OF ALTERNATI VES WERE SCREENED, USI NG ENG NEERI NG JUDGEMENT FOR APPLI CABI LI TY, PAST PERFORMANCE
AND | MPLEMENTABI LI TY. DETAI LED EVALUATI ONS WERE CONDUCTED FOR 14 ALTERNATI VES, WHI CH ARE  COVBI NATI ONS COF
THE MOST PROM SI NG TECHNOLOG ES.  THESE TECHNOLOG ES CAN BE CATEGORI ZED AS FOLLOWE:

CONTAI NIVENT:

* MULTI LAYERED CAP
* SLURRY WALL

GROUND WATER TREATMENT:

* PUWPI NG OF CONTAM NATED GROUND WATER AND DI SPCSAL | N AN
UNDERGRCUND | NJECTI ON VEELL W THOUT TREATMENT

* PUMPI NG OF CONTAM NATED GROUND WATER, TREATMENT AND THEN
DI SPCSAL | N AN UNDERGROUND | NJECTI ON WELL

* PUWPI NG OF CONTAM NATED GROUND WATER AND TREATMENT BY
EVAPCRATI ON

SOURCE TREATMENT:
* SA L VAPOR EXTRACTI ON
* SOLI DI FI CATI OV STABI LI ZATI ON
* IN-SI TU VI TR FI CATI ON

* I NCI NERATI ON



ALTERNATI VES PROVI DI NG FOR DI RECT TREATMENT OR REMOVAL OF CONTAM NATED SO LS BELOW THE WATER TABLE WERE

ELI M NATED FCR A NUMBER OF REASONS. FCR ONE, TREATMENT OF SO LS BELOW THE WATER TABLE WOULD NORVALLY REQUI RE
DEWATERI NG OF THE AQUI FER BELOW THE SI TE PRI OR TO EXCAVATI ON. DEWATERI NG WOULD REQUI RE | NSTALLATION CF A
CONTAI NVENT BARRI ER AND DI SPOSAL OF A LARCE VOLUME CF CONTAM NATED GROUND WATER.  BECAUSE OF THE Tl ME NEEDED
FOR THE | NJECTI ON WELL CONSTRUCTI ON, THE CONTAM NATED GROUND WATER FOR DEWATERI NG WOULD HAVE TO BE

COMMERCI ALLY DI SPCSED OF. THE NEAREST COMMVERCI AL DEEP WELL IS IN OH O SO TH S DI SPCSAL WOULD BE EXPENSI VE
AND ADD TRANSPORTATI ON HAZARDS. | N ADDI TI ON, GROUND WATER PUWMP AND TREATMENT ALTERNATI VES MAY ADDRESS

READI LY LEACHABLE CONTAM NANTS BY GRADUAL REMOVAL BY NATURAL GROUND WATER FLUSHI NG, CONTAM NANTS THAT DO NOT
LEACH QUT WOULD NORVALLY NOT BE AVAI LABLE FOR DI RECT | NGESTI ON BECAUSE THEY ARE BELOW THE WATER TABLE.
THEREFORE, THE SOURCE REMOVAL AND TREATMVENT ALTERNATI VES ONLY ADDRESS CONTAM NATED SUBSURFACE SO LS AND
MATERI ALS ABOVE THE WATER TABLE, AND H GHLY CONTAM NATED NMATERI ALS BELOW THE WATER TABLE THAT CAN BE HANDLED
BY LCCALI ZED DEWATERI NG

THE AREAL EXTENT AND DEPTH OF SOURCE TREATMENT ABOVE THE WATER TABLE WLL BE DETERM NED BY SO L CLEANUP

ACTI ON LEVELS (CALS). THE EXTENT AND PERI OD OF OPERATI ON OF GROUND WATER TREATMENT MEASURES W LL BE

DETERM NED BY GROUND WATER CALS. SURFACE SEDI MENTS W LL BE SCRAPED UP I N THE AREAS SHOMW IN FI GURE 14 TO A
DEPTH THAT WLL LEAVE THE REVAI NI NG SEDI MENTS BELOW THE SO LS CALS. THE CALS ARE DEFI NED I N SECTION X, AND

I NCLUDES ATTAI NVENT OF MCLS I N THE GROUND WATER. THE EXPECTED AREAL EXTENT OF SOURCE AND SURFACE SEDI MENT
REMEDI ATION REQURED | S SHOM I N FI GURE 14. THE EXPECTED AREAL EXTENT CF GROUND WATER REMEDI ATI ON | S SHOMWN
IN FI GURE 15. APPLI CABLE, OR RELEVANT AND APPRCPRI ATE REQUI REMENTS ( ARARS) FOR THE VAR OUS ALTERNATI VES ARE
SUMVARI ZED | N TABLES 6, 7 AND 8 IN THE APPENDI X. THE FOURTEEN ALTERNATI VES ARE ~ SUWARI ZED BELOW | NCLUDI NG
THE STATUS OF COVPLI ANCE W TH MAJOR ARARS:

ALTERNATI VE 1: NO ACTI ON

BY LAW US EPA | S REQUI RED TO CONSI DER THE NO ACTI ON ALTERNATI VE. NO ACTI ON WOULD BE TAKEN TO ADDRESS THE
SOURCE, THE CONTAM NATED GROUND WATER OR SURFACE WATER.  THE SOURCE WOULD CONTI NUE TO CAUSE CONTAM NATI ON OF
THE GROUND WATER AND SURFACE WATERS. THE CONTAM NATED GRCUND WATER WOULD CONTI NUE M GRATI NG OFF- SI TE AND MAY
EVENTUALLY AFFECT NI NETEEN GROUND WATER WEELLS.

ALTERNATI VE 2: ACCESS RESTRI CTI ONS W TH CAP

TH' S ALTERNATI VE CONSI STS OF THE CONSTRUCTI ON OF A RCRA COWPLI ANT MULTI - LAYER CAP OVER THE ENTI RE SI TE, AN
AREA CF APPROXI MATELY 150, 000 SQUARE FEET. THE CAP WOULD | NCLUDE A LOW PERVEABI LI TY BARRI ER LAYER TO
PREVENT VERTI CAL M GRATI ON OF WATER, A LATERAL DRAI NAGE LAYER AND A VEGETATI VE COVER, AS SHOM IN

FI GURE 16.

THE SCRAPED CONTAM NATED SEDI MENTS ( ESTI MATED TO BE 1,200 CUBI C YARDS) WOULD BE EXCAVATED AND TRANSPORTED TO
AN OFF- SI TE LANDFI LL FOR DI SPOSAL.

GROUND WATER USE RESTRI CTI ONS WOULD BE PLACED IN THE AREA SHOMN I N FI GURE 13. THE NI NETEEN CURRENT USERS OF
THE GROUND WATER I N THE CALUMET AQUI FER I N THAT AREA (BOTH DOVESTI C DRI NKI NG AND NON- DRI NKI NG WOULD BE
CONNECTED TO THE MUNI Cl PAL WATER SYSTEM

TH S AND ALL THE REVAI Nl NG ALTERNATI VES WOULD | NCLUDE | NSTALLATI ON OF A SI X FOOT CHAI N LI NK FENCE W TH
3- STRAND BARBED W RE ARCUND THE SI TE, | NSTALLI NG WARNI NG SI GNS, AND | MPCSI TI ON CF DEED RESTRI CTI ONS.

GRCUND WATER AND SURFACE WATER M GRATI ON WOULD BE MONI TORED REGULARLY.
1. RELEVANT AND APPROPRI ATE REQUI REMENTS:

TH S ALTERNATI VE WOULD BE CONSI STENT W TH HAZARDOUS WASTE LANDFI LL CLOSURE REQUI REMENTS CF THE RESOURCE
CONSERVATI ON AND RECOVERY ACT (RCRA) (40 CFR 264. 111, 264.116, 264.117, 264.310), AND GROUND WATER MONI TORI NG
REQUI REMENTS CF RCRA (40 CFR 264.97, AND 264.99). HOMEVER | T WOULD NOT BE CONSI STENT WTH THE PRI MARY

DRI NKI NG WATER REGULATI ONS (40 CFR 141) OR THE RCRA CORRECTI VE ACTI ON REQUI REMENTS (40 CFR 264.100) BECAUSE
CONTAM NATI ON FROM THE SI TE WOULD CONTI NUE TO CAUSE EXCEEDANCE OF THE MCLS I N CFF-SI TE GROUND WATER. I T ALSO
WOULD NOT BE CONSI STENT W TH THE AMBI ENT WATER QUALI TY CRI TERI A (AWX) FOR PROTECTI ON OF AQUATI C LI FE,
BECAUSE THE CONTAM NATED GROUND WATER WOULD RECHARGE SURFACE WATERS AND CAUSE EXCEEDANCE OF THE AWXC.

2.  APPLI CABLE REQUI REMENTS:

THE OFF-SI TE DI SPCSAL OF CONTAM NATED SEDI MENTS WOULD HAVE TO BE | N COVPLI ANCE WTH US EPA' S OFF-SI TE PQLI CY
AND ALL APPLI CABLE RCRA, AND DEPARTMENT OF TRANSPORTATI ON (DOT) REGULATI ONS.



ALTERNATI VE 3:  CONTAI NVENT

A CLAY SLURRY WALL WOULD BE | NSTALLED AROCUND THE AREA WHERE CLEAN- UP ACTI ON LEVELS (CALS) ARE EXCEEDED I N
SO LS ABOVE THE WATER TABLE AND FOR GROUND WATER. THE WALL WOULD BE KEYED | NTO THE MATERI AL CONFI NI NG LAYER
LOCATED 30 FEET BELOW THE SITE, AND WOULD BE APPROXI MATELY 36 | NCHES W DE AND 2, 050 FEET LONG

BECAUSE OF THE HI GH SALT CONTENT AND OTHER CONTAM NANTS AT THE SI TE, BENCH SCALE TESTS WOULD BE PERFCRMVED | N
ORDER TO DETERM NE THE FORMULATI ON FOR THE SLURRY. BENTONI TE CLAY MAY BE AFFECTED BY THE HI GH SALINITY, SO
ATTUPULG TE CLAY MAY BE USED | NSTEAD.

A MILTI - LAYER CAP AS DESCRI BED I N ALTERNATI VE 2 WOULD BE PLACED OVER THE AREA | NSI DE THE SLURRY WALL.

CONTAM NATED SURFACE SEDI MENTS WOULD BE SCRAPED AND CONTAI NED WTHI N THE CAP AND SLURRY WALL. AN EXTRACTI ON
WELL WOULD BE PLACED I N THE CONTAI NVENT AREA TO LOAER THE GROUND WATER | NSI DE THE WALL BY APPROXI MATELY 0.5
FEET TO I NSURE AN | N\VARD GROUND WATER GRADI ENT. I NI TIALLY, TH S WOULD REQUI RE DI SPCSAL OF APPROXI MATELY
21,500 GALLONS OF CONTAM NATED GROUND WATER.  TH S WOULD BE DI SPCSED OF | N THE NEAREST COMMVERCI AL DEEP WELL.

AS WTH ALTERNATI VE 2, THE SI TE WOULD BE FENCED AND POSTED, DEED RESTRI CTI ON | MPCSED, AND A MONI TORI NG
PROGRAM | MPLEMENTED.

1. RELEVANT AND APPROPRI ATE REQUI REMENTS:

TH S ALTERNATI VE WOULD BE CONSI STENT W TH RCRA HAZARDOUS WASTE LANDFI LL CLOSURE REQUI REMENTS. BECAUSE THE
GROUND WATER QUTSI DE THE SLURRY WALL WOULD MEET THE CALS, TH S ALTERNATI VE WOULD BE CONS|I STENT W TH RCRA
CORRECTI VE ACTI ON REQUI REMENTS, AND THE PRI MARY DRI NKI NG WATER REGULATI ONS.  AFTER CONTAI NVENT OF THE M DCO |
SOURCE, SURFACE WATER WOULD SHORTLY MEET THE AWQC ( UNLESS OTHER SOURCES ARE PRESENT) .

2. RESIDUAL RI SKS:

BECAUSE NO TREATMENT IS I NVOLVED IN TH S ALTERNATI VE, THE RESI DUALS CONTAI NED W THI N THE SLURRY WALL AND CAP
WOULD BE THE SAME AS PRESENTLY AT THE SITE. THE RI SKS | NVOLVED | N CASE THE CAP AND SLURRY WALL ARE  DAVAGED
OR | F RESI DENTI AL DEVELOPMENT OCCURRED ON THE SI TE, WOULD BE THE SAME AS THE PRESENT Sl TE RI SKS.

ALTERNATI VE 4A: GROUND WATER PUMPI NG AND DEEP WVELL | NJECTI ON

TH S AND ALL OTHER ALTERNATI VES TREATI NG THE GROUND WATER | NCLUDES | NSTALLATI ON AND CPERATI ON OF GROUND WATER
EXTRACTI ON VELLS TO | NTERCEPT THE CONTAM NATED GROUND WATER THAT EXCEEDS THE CALS. THE RESULTS CF A

PRELI M NARY MCDEL ESTI MATED THAT SEVEN EXTRACTI ON WELLS SHOULD BE | NSTALLED TO RECOVER GROUND WATER AS SHOMWN
IN FI QURE 17. THE TOTAL ESTI MATED PUWMPI NG RATE FOR THE SEVEN WELLS IS 13 GPM  THE EXTRACTI ON WELLS WOULD BE
OPERATED UNTI L GROUND WATER CALS ARE MET IN ALL PCRTIONS OF THE CALUMET AQUI FER AFFECTED BY THE SI TE.

BECAUSE THE CONTAM NATED GROUND WATER WOULD BE CONTAI NED, AWQC WOULD SHORTLY BE ATTAI NED | N SURFACE WATER,
UNLESS PREVENTED BY OTHER SOURCES.

A CLASS | HAZARDOUS WASTE UNDERGRCUND | NJECTI ON VELL WOULD BE | NSTALLED. THE | NJECTI ON ZONE WOULD BE LOCATED
APPROXI MATELY 2, 250 FEET BELOW THE SURFACE | N THE MOUNT SI MON AQUI FER  THE UNDERGROUND | NJECTI ON CPERATI ON
MAY BE COVBI NED WTH THE M DCO Il REMEDI AL ACTION I F THI S I S DETERM NED TO BE COST EFFECTIVE. THE 9TH AVENUE
DUMP REMEDI AL ACTI ON MAY ALSO | NCLUDE UTI LI ZI NG THE DEEP WELL FROM M DCO FCOR DI SPCSAL OF SALI NE WASTE WATER

I'N THESE CASES, THE COMBI NED TREATMENT AND DI SPCSAL ACTI VI TIES W LL CONSTI TUTE AN ON-SI TE ACTI ON FOR PURPCSES
OF THE OFF-SITE PQLI CY, WTH THE EXCEPTI ON THAT THE TRANSPORTED WASTES MJUST BE MANI FESTED.

THE COVBI NED TREATMENT AND DI SPCSAL CAN BE CONSI DERED AN ON- S| TE ACTI ON PURSUANT TO SECTI ON 104(D) (4) OF
CERCLA BECAUSE THE FOLLOW NG CRI TERI A ARE MET (| NTERI M RCRA/ CERCLA GUI DANCE ON NON- CONTI GUOUS SI TES AND
ON- SI TE MANAGEMENT OF WASTE AND TREATMENT RESI DUE. PORTER  MARCH 27, 1986. OSWER DI RECTI VE 9347.0-01):
1. THE SI TES ARE CLCSE TOGETHER
2. THE WASTES ARE COWPATI BLE:

3. THE WASTES WLL BE MANAGED AS PART OF A H GHLY RELI ABLE LONG TERM REMEDY;

4, THE | NCREMENTAL SHORT- TERM | MPACTS TO PUBLI C HEALTH AND THE ENVI RONMVENT WLL BE M N MAL.



1. APPLI CABLE REQUI REMENTS:

THE DEEP WELL | NJECTI ON MUST BE I N COWPLI ANCE W TH THE LAND DI SPOSAL RESTRI CTI ON (LDR) REQUI REMENTS CF 40 CFR
268 AND 40 CFR 148. THE FOLLON NG LI STED HAZARDQUS WASTES HAVE BEEN DI SPOSED CF ON THE SI TE AND ARE

CONTAI NED | N THE CONTAM NATED SUBSURFACE SO LS, GROUND WATER AND SURFACE SEDI MENTS: F001, F002, FO03, F0O05,
FO07, FO08, F009.

FOR TH S REASQN, BEFORE THE GROUND WATER CAN BE | NJECTED W THOUT TREATMENT, A PETI TION TO ALLOW LAND DI SPCSAL
OF WASTE PRCHI BI TED UNDER SUBTI TLE C OF 40 CFR 268, MJST BE GRANTED BY THE US EPA ADM NI STRATOR  PURSUANT TO
40 CFR 268.6 AND 40 CFR 148 SUBPART C. THI'S PETI TI ON MUST DEMONSTRATE THAT THERE WLL BE NO M GRATI ON CF
HAZARDQUS CONSTI TUENTS FROM THE | NJECTI ON ZONE FOR AS LONG AS THE WASTES REMAI N HAZARDQUS.

A CROSS SECTION OF THE GEOLOGY OF THS AREA | S SHOM I N FIGURE 18. THE | NJECTI ON ZONE | N THE MOUNT SI MON
AQUI FER | S SEPARATED BY GECLOG CAL FORVATI ONS FROM DRI NKI NG WATER AQUI FERS. NEARBY CLASS | UNDERGROUND

I NJECTI ON VEELLS THAT ARE PRESENTLY OPERATI NG HAVE SUBM TTED PETI TI ONS PURSUANT TO 40 CFR 268.6. THESE
PETI TI ONS ARE PRESENTLY UNDER REVI EW BY US EPA

THE | NDECTI ON WELL MJST BE CONSTRUCTED, | NSTALLED, TESTED, MON TORED, OPERATED, CLOSED AND ABANDONED | N
ACCORDANCE W TH US EPA REQUI REMENTS AND CONDI TI ONS PURSUANT TO 40 CFR 144, AND 146. | N ADDI TI ON, REPORTI NG
REQUI REMENTS MUST BE | N ACCORDANCE W TH 40 CFR 144 AND 146. CONTAM NATED SURFACE SEDI MENTS W LL BE SCRAPED
AND DI SPOSED OF OFF-SI TE | N ACCORDANCE W TH THE US EPA OFF-SI TE PCLI CY AND APPLI CABLE RCRA AND  DOT

REQUI REMENTS.

THE REMEDI AL ACTI ON MAY ALSO REQUI RE RESPONSES TO OPERATI ONAL PROBLEMS, AND | MPLEMENTI NG CORRECTI VE ACTI ONS
PURSUANT TO 40 CFR 146. 64, 144.67, 144.12, 144.51(D) AND 144.55. TH S COULD | NCLUDE REQUI REMENTS FOR
CONSTRUCTI ON, MONI TORING  REPORTI NG, WELL PLUGG NG AND | NJECTI ON WELL CLOSURE AS NECESSARY TO PREVENT
MOVEMENT OF ANY CONTAM NANT | NTO AN UNDERGROUND SOURCE OF DRI NKI NG WATER (USDW (40 CFR 144.3), DUE TO
OPERATI ON OF THE | NJECTI ON WELL. THI'S MAY ALSO REQU RE | MPLEMENTATI ON OF REMEDI AL ACTI ONS TO RESTCRE ANY
USDW THAT BECOVES CONTAM NATED AS A RESULT OF THE OPERATI ON OF THE UNDERGROUND | NJECTI ON VELL, TO
BACKGROUND WATER QUALI TY TO THE EXTENT PRACTI CAL, PURSUANT TO SECTI ON 3004(U) AND 3008(H) OF THE 1984
HAZARDOUS AND SOLI D WASTE ANMENDVENTS.

2. RESIDUAL RI SKS AND RELEVANT AND APPRCPRI ATE REQUI REMENTS:

NATURAL ATTENUATI ON AND FLUSHI NG OF THE SCURCE WOULD OCCUR DURI NG CPERATI ON OF THE GROUND WATER EXTRACTI ON
SYSTEM HOMEVER, SOVE HAZARDOUS SUBSTANCE RESI DUALS WOULD REMAIN | N THE SUBSURFACE SO LS. THE RESI DUAL

RI SKS CANNOT BE DETERM NED AT TH S TIME. THEREFORE, A SI TE COVER WOULD BE PLACED OVER THE CONTAM NATED SO LS
THAT WOULD BE CONSI STENT W TH RCRA HAZARDOUS WASTE LANDFI LL CLOSURE REQUI REMENTS (40 CFR 264. 111, 264. 116,
264. 117, 264.310). THE SI TE WOULD BE FENCED, DEED RESTRI CTI ONS | MPOSED, AND A GROUND WATER MONI TORI NG SYSTEM
| MPLEMENTED CONSI STENT W TH RCRA REQUI REMENTS.

ALTERNATI VE 4C.  GROUND WATER PUMPI NG TREATMENT AND EI THER DEEP WELL | NJECTI ON OR REI NJECTI ON | NTO THE
CALUMET AQUI FER

TH S ALTERNATI VE CQULD BE THE SAME AS ALTERNATI VE 4A EXCEPT THAT THE CONTAM NATED GROUND WATER WOULD BE
TREATED TO THE EXTENT NECESSARY TO MEET US EPA REQUI REMENTS PRIOR TO THE DEEP WELL I NJECTION. FOR TH S
ALTERNATI VE, US EPA APPROVAL OF THE UNDERGROUND | NJECTI ON WELL WOULD BE REQUI RED, BUT NO PETI TI ON
DEMONSTRATI ON WOULD BE NEEDED.

PRI OR TO THE DEEP WELL | NJECTI ON, LAND DI SPOSAL RESTRI CTI ON (LDR) TREATMENT STANDARDS WOULD BE MET, FOR

LI STED WASTES F001, F002, F003, AND FOO5 (40 CFR 268), TH S WOULD LI KELY REQUI RE AN Al R STRI PPER AND A

LI QUI D- PHASE GRANULAR ACTI VATED CARBON PCLI SH SYSTEM  TREATMENT NAY ALSO BE REQUI RED FOR CYANI DE, CHROM UM
LEAD AND NI CKEL TO MEET THE PROPCSED TREATMENT STANDARDS FOR LI STED WASTES F007, F008 AND FO09 (FR VOL 54,
NO 7.) THE LDR TREATMENT STANDARDS ARE LI STED I N TABLES 19 AND 20 ( THE STANDARDS FOR NON- WASTE WATERS WOULD
BE APPLI CABLE TO THE CONTAM NATED GROUND WATER) .

I T IS ANTI G PATED THAT THE TREATMENT UNI TS WOULD BE DESI GNED FOR AN AVERACGE FLOW COF 13 GPM  AIR EM SSI ONS
FROM THE Al R STRI PPER WOULD BE CONTRCLLED MOST LI KELY WTH A CARBON CANI STER. THE DEGREE OF Al R EM SSI ONS
CONTROL REQUI RED |'S DEFI NED I N SECTI ON X. TREATMENT RESI DUALS, WH CH MAY | NCLUDE SPENT CARBON AND METALS
SLUDGE WOULD BE DI SPCSED OF OFF-SI TE | N ACCORDANCE W TH US EPA'S OFF-SI TE PCOLI CY AND APPLI CABLE RCRA AND DOT
REGULATI ONS.

AS W TH ALTERNATI VE 4A, THE TREATMENT AND UNDERGROUND | NJECTI ON WELL SYSTEM NMAY BE COMVBI NED WTH M DCO I I .



ALTERNATI VELY, THE GROUND WATER COULD BE TREATED AND THEN REI NJECTED | NTO THE CALUMET AQUI FER I F REI NJECTI ON
I'S CONDUCTED | N A MANNER THAT W LL PREVENT SPREADI NG OF THE SALT PLUME. AT THE END OF THE PUMPI NG TREATMENT
AND REI NJECTI ON OPERATI ON, THE GROUND WATER AT THE SI TE MUST MEET THE GROUND WATER CALS (SECTION X). THE
GOAL OF REMEDI AL ACTIONS |'S TO RESTORE THE GROUND WATER QUALITY. NORMALLY, TH S WOULD REQUI RE THAT THE
REMEDI AL ACTI ON ALSO REDUCE SECONDARY ( NON- HAZARDOUS) CONTAM NANTS SUCH AS TOTAL DI SSOLVED SCLI DS ( TDS)

El THER TO BACKGROUND LEVELS OR TO SECONDARY MAXI MUM CONTAM NANT LEVELS (40 CFR 143). HOWEVER, AT M DCO I,

SI NCE THERE ARE ADJACENT CONTAM NANT SOURCES, H GH LEVELS OF TDS WOULD BE LEFT I N THE GRCUND WATER AT THE

SI TE AT COVPLETI ON OF THE REMEDI AL ACTI ON.

ALTERNATI VE 4E: GROUND WATER PUVPI NG AND EVAPCRATI ON

A GROUND WATER EXTRACTI ON SYSTEM WOULD BE | NSTALLED AND OPERATED | N THE SAME MANNER AS | N ALTERNATI VES 4A AND
4C. HONEVER, THE CONTAM NATED GROUND WATER WOULD BE TREATED BY EVAPCRATI ON, | NSTEAD CF BY SEPARATE

TREATMENT OPERATI ONS COVBI NED W TH DEEP WELL | NJECTI ON.  ALL CONTAM NANTS WOULD BE CONCENTRATED | NTO
TREATMENT RESI DUALS THAT WOULD HAVE TO BE DI SPCSED OF OFF-SI TE | N ACCORDANCE WTH US EPA' S OFF- SI TE PQOLI CY
AND APPLI CABLE RCRA AND DOT REQUI REMENTS. THE RESI DUALS W LL | NCLUDE BLOW DOAN AND SALT CAKE. | N ADDI TI ON,
Al R STRI PPI NG AND CARBON ADSCRPTI ON MAY BE REQUI RED PRI CR TO DI SCHARGE OF THE CONDENSATE. AIR  EM SSI ONS
WLL HAVE TO BE CONTROLLED TO MEET THE CRI TERI A DESCRI BED I N SECTI ON X

THE BLOW DOAN AND CARBON RESI DUALS WOULD LI KELY BE | NCI NERATED COMVERCI ALLY. CYANI DE, AND METALS I N THE
GRCUND WATER WOULD LI KELY BE CONCENTRATED IN THE SALT CAKE. |F TH S OCCURS, LAND DI SPCSAL OF THE SALT CAKE
WOULD LI KELY NOT BE ALLONED UNDER THE LAND DI SPOSAL RESTRI CTI ONS REGULATI ONS W THOUT PRI OR DESTRUCTI ON CF THE
CYANI DE AND TREATMENT OF METALS (FR, VOL 53, NO 7). SEE TABLE 20.

THE FI NAL SI TE COVER AND HANDLI NG OF CONTAM NATED SEDI MENTS WOULD BE THE SAME AS | N ALTERNATI VES 4A
AND 4C.

THE EVAPORATI ON SYSTEM MAY BE COVBI NED WTH M DCO 11.
ALTERNATI VE 5A: SO L VAPCR EXTRACTI ON, EXCAVATI ON ABOVE THE GROUND WATER ELEVATI ON AND LANDFI LLI NG

TH S ALTERNATI VE AND ALTERNATI VES 5C, 5E AND 5G TREAT THE SOURCE AND SURFACE SEDI MENTS BUT NOT THE GROUND
WATER

SO L VAPOR EXTRACTI ON ( SVE):

A SO L VAPCR EXTRACTI ON (SVE) CPERATI ON WOULD BE CONDUCTED TO TREAT THE VOLATI LE ORGANI C COMPOUNDS | N THE
SUBSURFACE SO L. TH S WOULD REDUCE THE HAZARDS DUE TO Al R EM SSI ONS DURI NG EXCAVATI ON AND HANDLI NG OF THE
SA LS, AS VELL AS RI SKS DUE TO LEACH NG | NTO GROUND WATER, DI RECT CONTACT AND DI RECT | NGESTION. THE REQUI RED
AREAL EXTENT OF TREATMENT AND DEGREE OF TREATMENT IS DEFINED IN SECTION X.  EM SSI ONS FROM THE SVE WOULD BE
CONTROLLED TO THE DEGREE DEFI NED I N SECTI ON X.

1. EXCAVATI ON AND OFF- SI TE DI SPCSAL:

FOLLON NG TH S CPERATI ON CONTAM NATED SUBSURFACE MATERI ALS AND SURFACE SEDI MENTS WOULD BE EXCAVATED AND

DI SPCSED OF OFF-SITE. ALL OFF-SI TE DI SPOSAL, | NCLUDI NG TREATMENT RESI DUALS FROM THE SVE, WOULD BE REQUI RED
TO COVPLY WTH US EPA' S OFF-SI TE POLI CY AND APPLI CABLE RCRA AND DOT REGULATI ONS. | T APPEARS LI KELY THAT LDR
UNDER 40 CFR 268 WOULD DI SALLOWN TH S ALTERNATI VE BECAUSE CYANI DE, CADM UM CHROM UM LEAD, NI CKEL AND SI LVER
I N FOO7, FO08 AND FO009 WASTES WOULD NOT BE TREATED. THE LAND DI SPOSAL RESTRI CTI ONS FOR F007, FO08 AND F009
WASTES ARE SCHEDULED TO BECOME EFFECTIVE | N JUNE 1989. SVE ALSO MAY NOT PROVI DE ADEQUATE TREATMENT TO MEET
THE LAND DI SPCSAL RESTRI CTI ONS FOR F001, F002, FO03 AND FO005. THESE TREATMENT REQUI REMENTS ARE LI STED I N
TABLES 19 AND 20 ( THE STANDARDS FOR NON-WASTE WATERS WOULD BE APPLI CABLE TO THE CONTAM NATED SO LS) .

2. SITE COVER AND GROUND WATER:

THE SI TE WOULD BE RESTORED TO GRADE W TH UNCONTAM NATED FI LL. OVER A LONG PERI CD OF TI ME, GROUND WATER NAY
ATTENUATE TO BELOW CALS. HOWEVER, | N THE MEANTI ME, THE GROUND WATER AT THE SI TE WOULD BE H GHLY

CONTAM NATED AND WOULD CONTI NUE TO M GRATE OFF-SITE. | T MAY EVENTUALLY AFFECT GROUND WATER | N THE AREA SHOM
IN FI GURE 13. GROUND WATER USACE RESTRI CTI ONS WOULD BE | MPOSED IN THI' S AREA, AND NI NETEEN GROUND WATER USERS
(1 NCLUDI NG RESI DENTI AL DRI NKI NG WATER WELLS) WOULD BE CONNECTED TO THE MUNI Gl PAL WATER SYSTEM  THI S ACTI ON
WOULD BE CONSI STENT W TH RCRA GROUND WATER MONI TORI NG REQUI REMENTS. | T WOULD BE | NCONSI STENT W TH RCRA
CORRECTI VE ACTI ON REQUI REMENTS AND PRI MARY DRI NKI NG WATER STANDARDS BECAUSE MCLS WOULD BE EXCEEDED | N

OFF- SI TE GROUND WATER. THE AWC MAY BE EXCEEDED | N SURFACE WATERS DUE TO OFF- SI TE M GRATI ON OF THE GROUND



WATER

THE SI TE WOULD BE FENCED, DEED RESTRI CTI ONS | MPOSED AND GRCUND WATER MONI TORI NG | MPLEMENTED AS | N ALTERNATI VE
2.

ALTERNATI VE 5C. SO L VAPCR EXTRACTI ON, EXCAVATI ON ABOVE WATER TABLE, | NCI NERATI ON AND ASH SQOLI DI FI CATI ON

1. SVE AND AIR EM SSI ONS:
MEASURES WOULD BE TAKEN TO ENSURE THAT Al R EM SSI ONS DURI NG EXCAVATI ON AND HANDLI NG OF THE SUBSURFACE
MATERI AL DO NOT EXCEED THE CRI TERIA FOR AIR EM SSI ONS DEFINED I N SECTION X, TH' S MAY REQUI RE THAT EXCAVATI ON
AND HANDLI NG BE CONDUCTED DURI NG TI MES WHEN WEATHER CONDI TI ONS WOULD M NI M ZE THE VOLATI LE ORGANI C EM SSI ONS,
AND THAT SPECI AL PROCEDURES BE FOLLONED DURI NG EXCAVATI ON.  ALTERNATI VELY, A SVE OPERATI ON MAY BE CONDUCTED
AS DESCRI BED FOR ALTERNATI VE 5A PRI CR TO EXCAVATI ON.

I F SVE REMOVES THE VOLATI LE ORGANI C COMPQUNDS, THE RI SKS FROM DI RECT SO L I NGESTION, IN CASE THE SITE I S
DEVELCOPED, WOULD BE REDUCED AS FOLLOWS:

BEFORE AFTER

LI FETI ME CARCI NOGENI C*
CHRONI C NON- CARCI NOGENI C | NDEX*

X 10-5

w o
~ O

* FROM ADDENDUM TO PUBLI C COMMVENT DRAFT FEASI Bl LI TY STUDY, MARCH 7,
1989. TABLE 4-22.

THE SUBCHRONI C HAZARD | NDEX WOULD BE REDUCED FOR TOLUENE AND 2- BUTANONE BUT WOULD REMAIN ABOVE UNITY FOR
LEAD, N CKEL, CYANI DE, AND Bl S(2- ETHYLHEXYL) PHTHALATE ( FROM REMEDI AL | NVESTI GATI ON CF M DWEST SCLVENT
RECOVERY (M DCO |). DECEMBER 1987. PP 6-58, 6-59 AND TABLE 6-20). THE R SKS DUE TO AIR EM SSI ONS WOULD BE
NEARLY ELI M NATED. I N ADDI TI ON, THE POTENCY OF THE SCQURCE FOR CONTI NU NG GROUND WATER CONTAM NATI ON WOULD BE
REDUCED SUBSTANTI ALLY, BUT NOT ELI M NATED.

2. 1 NCI NERATI ON:

FOLLON NG THE SO L VAPOR CONTRCL AND EXCAVATI ON OPERATI ONS, THE CONTAM NATED SUBSURFACE SO LS AND SURFACE
SEDI MENT MATERI AL WOULD BE | NCI NERATED. RCRA REGULATI ONS BECOVE APPLI CABLE TO THE MATERI AL EXCAVATED AND
TREATED. | T IS ANTI Cl PATED THAT THE | NCI NERATCR WOULD BE A TRANSPCRTABLE, ROTARY-CELL TYPE, APPROXI MATELY
THI RTY- El GHT FEET LONG WTH A TEN- FOOT | NNER DI AMETER

THE |1 NCI NERATOR | S EXPECTED TO HAVE A CAPACI TY OF APPROXI MATELY 17.5 TONS PER HOUR. A SECONDARY COMBUSTI ON
CHAMBER WOULD BE USED TO ASSURE COVPLETE DESTRUCTI ON OF THE WASTES, AND A CAUSTI C SCRUBBER WOULD NEUTRALI ZE
ACI DI C FLUE GASES AND CONTRCL PARTI CULATE EM SSI ONS.  THE | NCI NERATOR WOULD HAVE TO MEET THE TESTI NG AND
PERFORVANCE STANDARDS | N 40 CFR 264. 341, 264. 351, 264.343, 264.342, 7611.70 AND SPECI AL STATE OF | NDI ANA
REQUI REMENTS | NCLUDI NG A TEST BURN AND EXTENSI VE STACK SAMPLI NG

THE | NCI NERATI ON SHOULD DESTROY NEARLY ALL THE CRGANI C COVPOUNDS AND CYANI DE. THE METALS WOULD LARGELY
REMAIN IN THE ASH.  THE REMAI NI NG LI FETI ME CARCINOGENI C RISK I N THE ASH DUE TO DI RECT SO L | NGESTI ON WOULD
BE APPROXI MATELY 2.65 X 10-5 DUE TO ARSENIC. HOWNEVER, THESE ARSENI C REPRESENT LEVELS OF BACKGROUND
CONCENTRATI ONS. THE REMAI NI NG CUMULATI VE CHRONI C NON- CARCI NOGENI C RI SK DUE TO SO L | NGESTI ON WOULD BE LESS
THAN 1. 0 ASSUM NG THAT CHROM UM | S I N THE TRI VALENT FORM BUT WOULD BE GREATER THAN 1.0 IF CHROM UM IS IN THE
HEXAVALENT FORM  THE SUBCHRONI C RI SK | NDEX WOULD REMAI N ABOVE ONE FOR LEAD AND NI CKEL. THE METALS MAY OR
MAY NOT BE N A FORM THAT WOULD LEACH TO A Sl GNI FI CANT DEGREE.

THE | NCI NERATI ON AT M DCO | NMAY BE COVBI NED W TH THE | NCI NERATI ON AT THE NEARBY NI NTH AVENUE DUMP SITE. FCOR
PURPCSES OF RCRA AND THE US EPA CFF-SITE PCLI CY, THE COVBI NED ACTI ON WOULD BE CONSI DERED ONE SI TE.

THE 1 NCI NERATI ON PROCESS MUST SATI SFY THE LDRS FOR NON- WASTE WATERS FOR LI STED WASTES NO F001, F002, F00S3,
FO05, FOO7, FO08, FO09 (SEE TABLES 19 AND 20). HOWNEVER, A CAPACITY VARIANCE IS I N EFFECT FOR SO L, WASTE AND
DEBRI S UNTI L NOVEMBER 1990 FOR WASTE CATEGORI ES F001, F002, FOO03 AND F005.

SOLI DI FI CATI ON:



FOLLOW NG | NCI NERATI ON, THE CONCENTRATI ONS OF SQOVE | NORGANI C COMPQUNDS | N THE ASH WLL BE SIMLAR TO
CONCENTRATI ONS I N SOVE LI STED HAZARDOUS WASTES FCR WHI CH TREATMENT |'S REQUI RED PRI OR TO LAND DI SPCSAL. THI S
IS SHOM | N TABLE 9 IN THE APPENDI X. THEREFORE, SOLI DI FI CATI ON STABI LI ZATION (S/'S) OF THE ASH WLL BE
REQUI RED FOLLOW NG THE | NCI NERATI ON, UNLESS TCLP TESTS SHOW THAT HAZARDOUS CONSTI TUENTS | N LEACHATE FROM THE
UNSQOLI DI FI ED ASH ARE AT CONCENTRATI ONS LESS THAN THE LDR TREATMENT STANDARDS REQUI RED UNDER THE 40 CFR 268
FOR FOO7, FO08 AND FO009 (SEE TABLE 10). FOLLON NG SOLI DI FI CATI OV STABI LI ZATION, THE  SCLI DI FI ED MASS MUST
MEET THE LDR TREATMENT REQUI REMENTS FOR F001, F002, FO03, F005, FO07, FO08 AND FO009, OR MUST MEET STANDARDS
FOR A TREATABILITY VAR ANCE IF TH S I S APPROVED PURSUANT TO 40 CFR 268. 44.

IN ADDI TION, |F THE ASH | S A HAZARDOUS WASTE BY CHARACTERI STI C, D004, D005, D006, D007, D008, DO09 AND D010,
LAND DI SPOSAL RESTRI CTI ONS FOR THESE WASTES MAY BE APPLI CABLE AT THE TI ME OF THE ACTI ON.

SI TE COVER AND GROUND WATER:

THE | NCI NERATEDY SCLI DI FI ED MATERI AL WOULD BE PLACED ON-SITE.  THE DESI GN OF THE FI NAL COVER WOULD DEPEND ON
THE RESULTS OF THE LEACHATE TESTS ON THE ASH OR SCLI DI FI ED MATERIAL. | F THE WASTE | S DELI STABLE, A TWD- FOOT
SO L COVER WOULD BE PLACED OVER THE SITE. | F NOT, A FINAL COVER I N COWPLI ANCE W TH APPL| CABLE RCRA LANDFI LL
CLOSURE REQUI REMENTS WOULD BE | NSTALLED. I T I'S ANTICl PATED THAT I F S/'S IS NOT REQU RED, THE FI NAL COVER W LL
PROVI DE ADEQUATE PROTECTI ON AGAI NST THE DI RECT CONTACT RI SK.

AS | N ALTERNATI VE 5A, GROUND WATER MONI TORI NG USAGE RESTRI CTI ONS AND MUNI CI PAL WATER CONNECTI ONS WOULD BE
| MPLEMENTED. THI S ALTERNATI VE WOULD BE | NCONSI STENT W TH RCRA CORRECTI VE ACTI ON REQUI REMENTS AND PRI MARY
DRI NKI NG WATER REGULATI ONS.

ALTERNATI VE 5E: VAPOR EXTRACTI ON AND SQOLI DI FI CATI ON

TWO METHODS OF M XI NG FOR SCLI DI FI CATI ON ARE AVAI LABLE. ONE | NVOLVES EXCAVATI ON, M XI NG ABOVE GROUND AND
REPLACEMENT COF THE SOLI DI FI ED MATERI AL ON-SI TE;, THE SECOND | NVOLVES I N-SI TU ADDI TI ON OF REAGENTS AND
M XI NG

1. ABOVE GROUND M XI NG

IF ABOVE GROUND M XING | S USED, THEN A SO L VAPOR EXTRACTI ON CPERATI ON AS DESCRI BED FOR ALTERNATI VE 5A MJUST
BE COWPLETED PRI OR TO EXCAVATI ON.

FOLLON NG THE SO L VAPOR EXTRACTI ON, THE RESI DUAL RI SKS NMAY BE AS DESCRI BED FOR ALTERNATI VE 5C.

FOLLON NG TH' S CPERATI ON, SUBSURFACE MATERI ALS ABOVE THE GROUND WATER TABLE AND SURFACE SEDI MENTS THAT EXCEED
SA L CALS WOULD BE EXCAVATED, M XED W TH WATER, Bl NDER AND REAGENTS I N A TANK AND THEN PLACED BACK ON SI TE TO
CURE. IT IS ANTI C PATED THAT THE CONTAM NATED MATERI ALS WOULD BE FED TO THE M XER AT A MAXI MMM RATE CF 75
CuBI C YARDS PER HOUR. LARGE | TEM5 SUCH AS STUWMPS WOULD BE SI FTED OQUT AND SANDW CHED | NSI DE LAYERS OF

SOLI DI FI ED VATERIAL ON THE SI TE.

ONCE THE CONTAM NATED SUBSURFACE NATERI ALS AND SEDI MENTS ARE EXCAVATED AND TREATED, THE RCRA REGULATI ONS
BECOME APPLI CABLE. PURSUANT TO 40 CFR 268, LAND DI SPCSAL OF THE SCLI DI FI ED MATERI AL WOULD NOT BE ALLOWED
UNLESS THE LDR TREATMENT STANDARDS ARE ATTAI NED ( SEE TABLES 19 AND 20), OR TREATABI LI TY VAR ANCE TREATMENT
STANDARDS ARE ATTAI NED ( SEE TABLE 21) (40 CFR 268.44). UNTIL NOVEMBER 1990, THERE ARE NO LDR TREATMENT
STANDARDS | N EFFECT FOR WASTE CATEGORI ES F001, F002, FO03 AND FOO5 IN SO L, WASTE AND DEBRI S BECAUSE OF A
CAPACI TY VARI ANCE.

THE PROPCSED LDR TREATMENT STANDARDS FOR CYAN DE REQUI RE DESTRUCTI ON OF CYAN DE RATHER THAN REDUCTI ON | N

MOBI LI TY. BECAUSE I T MAY BE | MPGSSI BLE TO MEET THE LDR TREATMENT STANDARD FOR CYANI DE BY S/'S, AND BECAUSE
EXI STI NG AVAI LABLE DATA DO NOT DEMONSTRATE THAT FULL- SCALE OPERATION OF S/'S CAN ATTAIN THE LDR TREATMENT
STANDARDS CONSI STENTLY FOR ALL SO L AND DEBRIS AT TH'S SITE, TH S ALTERNATI VE WLL COWLY WTH THE LDRS
THROUGH A TREATABI LI TY VARIANCE. THE REQUI RED TREATMENT STANDARDS (BASED ON RESULTS OF TOXIC TY

CHARACTERI STI C LEACHI NG PROCEDURE ( TCLP) TESTS) ARE SUMVARI ZED | N TABLE 21. CONSTI TUENTS THAT ARE NOT LI STED
I'N TABLE 21 SHCULD BE REDUCED | N MOBILITY BY 90% BASED ON TCLP TESTS.

LAND DI SPCSAL RESTRI CTI ONS APPLI CABLE TO HAZARDOUS WASTES BY CHARACTERI STI C (DOC3, D004, D005, D006, D007,
D008, D009, DO010) MAY ALSO BECOMVE APPLI CABLE TO THE OPERATION BY THE TIME S/'S IS | MPLEMENTED.

2. INSITU M XING



AS AN ALTERNATI VE TO EXCAVATI ON AND SCLI DI FI CATI ON, THE SUBSURFACE SO L WOULD BE SOCLIDIFIED INNSITU. IT IS
ANTI Cl PATED THAT THE SYSTEM WOULD UTI LI ZE A CRANE- MOUNTED M XI NG SYSTEM  THE M XI NG HEAD WOULD BE =~ ENCLOSED
IN A BOTTOM CPENED CYLI NDER TO ALLOW CLOSED SYSTEM M XI NG OF THE TREATMENT CHEM CALS WTH THE SO L. THE
BOTTOM CPENED CYLI NDER WOULD BE LOANERED ONTO THE SO L AND THE M XI NG BLADES WOULD BE STARTED, MoVI NG THROUGH
THE DEPTH IN AN UP AND DOAN MOTI ON, WH LE CHEM CALS ARE | NTRODUCED. VAPORS AND DUST WOULD BE PULLED | NTO THE
VAPOR TREATMENT SYSTEM COWPOSED OF A DUST COLLECTI ON SYSTEM FOLLOAED BY | N-LINE  ACTI VATED CARBON
TREATMENT. AN | NDUCED DRAFT FAN WOULD EXHAUST THE TREATED AIR TO THE ATMOSPHERE. AT THE COWVPLETI ON OF A

M XING THE BLADES WOULD BE W THDRAWN AND THE CYLI NDER REMOVED. THE CYLI NDER WOULD THEN BE PLACED ADJACENT
TO AND OVERLAPPI NG THE PREVI QUS CYLI NDER. THI S WOULD BE REPEATED UNTI L THE ENTI RE AREA HAS BEEN TREATED.

THE SURFACE SEDI MENTS WOULD BE SCRAPED UP AND CONSCLI DATED ON-SI TE FOR SCLI DI FI CATI ON.

PRIOR TO IN-SI TU SCOLI DI FI CATI ON, A SO L VAPCR EXTRACTI ON OPERATI ON MAY HAVE TO BE CONDUCTED TO REDUCE

VOLATI LE ORGANI C COMPOUNDS ENQUGH SO THAT EM SSI ONS DURI NG M XI NG AND CURI NG (AFTER THE VAPCR TREATMENT
SYSTEM | S REMOVED) MEET THE CRI TERIA FOR AIR EM SSI ONS AND SO THAT LEACHATE FROM THE SOLI DI FI ED MASS W LL NOT
CAUSE EXCEEDANCE OF THE GROUND WATER CALS FOR VOLATI LE ORGANI C COVPOUNDS ( SECTI ON X) .

USING IN-SITU M XING THE LDRS WOULD NOT BE APPLI CABLE NOR CONSI DERED TO BE RELEVANT AND APPRCPRI ATE. THE
S/'S WLL BE CONSI DERED SUCCESSFUL | F I T REDUCES THE MOBI LI TY OF CONTAM NANTS SO THAT LEACHATE FROM THE SCLID
MASS WLL NOT CAUSE EXCEEDANCE CF CLEANUP ACTI ON LEVELS I N THE GROUND WATER ( SEE SECTI ON X).

3. RESIDUAL RI SKS:

I F THE VAPOR EXTRACTI ON SCLI DI FI CATI ON OPERATI ON | S SUCCESSFUL, THE EXPOSURES DUE TO Al R EM SSI ONS, DI RECT
SO L 1 NGESTI ON AND LEACH NG TO GROUND WATER SHOULD BE NEARLY ELI M NATED.

THE SVE, BY I TSELF, SHOULD REMOVE AND TREAT MOST OF THE VOLATI LE ORGANI C COVPOUNDS. THE RESI DUAL RI SKS
FOLLON NG SVE ARE DESCRI BED FOR ALTERNATI VE 5C.  USI NG SCLI DI FI CATI ON, THE MOBI LI TY OF HAZARDQOUS

CONSTI TUENTS WOULD BE REDUCED THROUGH BI NDI NG CR ENTRAPMENT OF HAZARDOUS CONSTI TUENTS IN A SOLID MASS W TH
LOW PERVEABI LI TY THAT RESI STS LEACHI NG S/'S HAS BEEN SELECTED AS THE BEST DEMONSTRATED AVAI LABLE
TECHNOLOGY (BDAT) OR PART OF A BDAT FOR TREATMENT CF A NUMBER OF RCRA HAZARDOUS WASTES FCR THE LAND DI SPCSAL
RESTRI CTI ONS (40 CFR 268). THESE I NCLUDE THE FOLLOW NG LI STED HAZARDQUS WASTES: F006, K001, KO015, K022,
K048, K049, KO50, K051, K052, K061, K086, K087, K101l. THESE LI STED HAZARDOUS WASTES CONTAI N THE FOLLOW NG
HAZARDOUS CONSTI TUENTS: CADM UM CHROM UM LEAD, N CKEL, SILVER ARSEN C, AND SELEN UM (40 CFR 268,
PROMULGATED AUGUST 17, 1988). S/S IS CONSIDERED A POTENTI ALLY APPLI CABLE TECHNCLOGY FOR TREATMENT OF
HAZARDQUS WASTES BY CHARACTERI STI C NUMBERS D004, D005, D006, D007, D008, AND D010, WH CH

CONTAI N ARSENI C, BARFUM CADM UM CHROM UM LEAD, AND SELENI UM (FR, VOL 54, NO 7, P 1098-1099).

THE S/'S PROCESS HAS WEAKNESSES. SOVE CONSTI TUENTS | NTERFERE W TH THE BONDI NG W TH WASTE MATERI ALS. THI' S

I NCLUDES HI GH ORGANI C CONTENT ( GREATER THAN 45% BY WEI GHT), SEM VOLATI LE CRGANI C COMPOUNDS GREATER THAN 1. 0%
CYANI DE GREATER THAN 3,000 PPM AND H GH O L AND GREASE ( GREATER THAN 10% . SVE SHOULD REDUCE THOSE VOLATI LE
AND SEM - VOLATI LE ORGANI C COMPQUNDS. | N ADDI TI ON, HALI DE MAY RETARD SETTING AND SOLUBLE  MANGANESE, TIN,

ZI NC, COPPER AND LEAD SALTS | NCREASE THE LEACHABI LI TY POTENTI AL ( TECHNOLOGY SCREENI NG GUI DE FOR TREATMENT OF

CERCLA SO LS AND SLUDGES, EPA/ 540/ 2-88/004 SEPT 1988). M DCO | SUBSURFACE MATERI ALS CONTAI N HALI DE; ELEVATED
ZI NC, MANGANESE, COPPER AND LEAD;, SEM VOLATI LE COVPOUNDS UP TO 0.8% AND CYAN DE UP TO 2720 PPM

I'N ADDI TI ON, THE LONG TERM INTEGRI TY OF THE SCLI DI FI ED MATERI AL IS NOT WELL DOCUMENTED BECAUSE FEW PRQIECTS
HAVE BEEN I N PLACE FOR LONG PERICDS OF TIME. THI S | S OF CONCERN BECAUSE ORGANI C CONSTI TUENTS ARE USUALLY NOT
CONSI DERED TO BE TREATED BY TH S PROCESS BUT ONLY ENCAPSULATED. THERE IS VERY LI TTLE DATA AVAI LABLE ON THE
APPLI CABI LITY OF S/'S TO CYANI DE WASTES. I N ONE STUDY, THE MOBI LI TY OF ARSENI C WAS | NCREASED BY CORDERS OF
MAGNI TUDE BY THE S/S. CHROM UM AND ARSENI C ARE DI FFI CULT TO SCOLI DI FY AND MAY REQUI RE SPECI ALI ZED Bl NDERS.
ORGANI C LEAD MAY NOT BE EFFECTI VELY TREATED BY S/S (FR, VOL 54, NO 7, PP 1098, 1099).

THEREFORE, US EPA CANNOT BE SURE HOW SUCCESSFUL S/S WLL BE AT MDCO | UNTIL TREATABI LI TY TESTS ARE
COWPLETED. THESE TESTS ARE BEI NG I NI TI ATED. | N ADDI TI ON, TREATABI LI TY TESTS ARE NEEDED TO DETERM NE THE
PROPER FORMULATI ON FOR THE SOLI DI FI CATI ON REAGENTS.

4. FINAL SI TE COVER

| F THE SUBSURFACE NMATERI ALS ARE EXCAVATED, RCRA HAZARDOUS WASTE REGULATI ONS BECOVE APPLI CABLE, AND THE FI NAL
SI TE COVER MUST MEET RCRA LANDFI LL CLOSURE REQUI REMENTS, UNLESS THE WASTE | S DELI STED PURSUANT TO

40 CFR 260.22. HOMNEVER, RCRA DCES NOT PRESENTLY UTI LI ZE LEACH TESTS | N DELI STI NG PROCEDURES FCR ORGANI C
COVWPOUNDS. THE FINAL SI TE COVER MJUST ALSO PROTECT THE SOLI DI FI ED MATERI AL FROM DEGRADATI ON DUE TO



ENVI RONMVENTAL FACTORS SUCH AS ACI D RAIN AND THE FREEZE- THAW CYCLE.

IF INSITUMX NG | S USED, RCRA LANDFI LL CLOSURE REQUI REMENTS ARE NOT APPLI CABLE. HOWEVER, THESE
REQUI REMENTS MAY BE CONSI DERED RELEVANT AND APPROPRI ATE BY US EPA DEPENDI NG ON THE RESULTS OF THE
TREATABI LI TY STUDY. AT A MN MMM THE COVER MUST PROTECT THE SOLI DI FI ED MATERI AL FROM ENVI RONVENTAL
DEGRADATI ON, M NI M ZE MAI NTENANCE, PROMOTE DRAI NAGE, AND M NI M ZE ERGCSI ON.

5. GROUND WATER AND ACCESS:

GROUND WATER USACE RESTRI CTI ONS, WELL CONNECTI ONS, DEED RESTRI CTI ONS, ACCESS RESTRI CTI ONS AND MONI TORI NG
WOULD BE | MPLEMENTED AS | N ALTERNATI VE 5A.  TH' S ALTERNATI VE WOULD BE | NCONSI STENT W TH RCRA CORRECTI VE
ACTI ON REQUI REMENTS AND PRI MARY DRI NKI NG WATER REGULATI ONS.

ALTERNATI VE 5G IN-SITU VI TRI FI CATI ON

IN TH S THERVAL TREATMENT PROCESS, A SQUARE ARRAY OF FOUR ELECTRCDES ARE | NSERTED | NTO THE GROUND TO THE

DESI RED TREATMENT DEPTH OF 4.5 FEET. A CONDUCTI VE M XTURE OF FLAKED GRAPH TE AND LASS FRIT IS PLACED AMONG
THE ELECTRODES AS A PATH FOR THE CURRENT. VOLTACE IS APPLIED TO THE ELECTRODES TO ESTABLI SH A CURRENT I N THE
STARTER PATH. THE RESULTANT POAER HEATS THE STARTER PATH AND SURROUNDI NG SO L UP TO 3600 DEGREES F. THE SO L
BECOMES MOLTEN AT TEMPERATURES BETWEEN 2000 DEGREES AND 2500 DEGREES F. AS THE VITRIFIED ZONE GROAS | T

I NCORPCRATES NON- VOLATI LE ELEMENTS AND DESTROYS ORGANI C COVPOUNDS BY PYRCLYSIS.  PYRCOLYZED PRODUCTS MOVE TO
THE SURFACE WHERE THEY COMBUST. A HOCD OVER THE PROCESS COLLECTS OFF- GASES FOR TREATMENT. THE HOOD REMAI NS
OVER THE MELT UNTIL GASSING STCPS, | N APPROXI MATELY FOUR DAYS. THUS, TWD HOCDS ARE REQUI RED FOR SEQUENTI AL
BATCH PROCESSING THE VITRIFIED MASS IS LEFT I N PLACE AND ANY SUBSI DENCE | N BACKFI LLED W TH CLEAN FI LL AND
SEEDED. | N ADDI TI ON, CONTAM NATED SEDI MENTS WOULD BE SCRAPED AND TRANSPORTED TO THE SI TE FOR VI TRI FI CATI ON.

THE ADVANTAGES OF I N-SI TU VI TRI FI CATI ON | NCLUDE THAT EXCAVATION | SN T REQUI RED ( EXCEPT FOR SURFACE SEDI MENTS,
VWH CH WOULD BE SCRAPED UP AND CONSCLI DATED ON-SI TE FOR VI TRI FI CATI ON), Al R EM SSI ONS ARE CONTRCLLED | N PLACE,
ORGANI C COMPOUNDS ARE DESTROYED AND | NORGANI C COMPOUNDS ARE | NCORPCRATED | NTO A GLASSY SOLI D MATRI X RESI STANT
TO LEACH NG AND MORE DURABLE THAN GRANI TE OR MARBLE ( TECHNOLOGY SCREENI NG GUI DE FOR TREATMENT OF CERCLA SO LS
AND SLUDGES, EPA/ 540/ 2-88/004, SEPT 1988).

DI SADVANTAGES OF | N-SI TU VI TRI FI CATI ON | NCLUDE THAT, ALTHOUGH I T HAS BEEN TESTED IN PILOT STUDIES, | T HAS NOT
BEEN DEMONSTRATED | N A FULL SCALE COMMERCI AL APPLI CATION. I N ADDI TION, THE COMVERCI AL AVAI LABILITY OF THE
EQU PMENT IS LIMTED. THE PRESENCE OF GROUND WATER ONLY FI VE FEET BELOW THE SURFACE SEVERELY LIM TS THE
ECONOM C PRACTI CABI LI TY BECAUSE OF THE ENERGY EXPENDED I N DRI VI NG OFF WATER. THE PRESENCE OF BURI ED METALS
AND COMBUSTI BLE SCLI DS BELOW THE SURFACE NAY ALSO CAUSE PROBLEMS | N THE CPERATI ON ( TECHNCLOGY SCREENI NG GUI DE
FOR TREATMENT OF CERCLA SO LS AND SLUDGES, EPA/ 540/ 2-88/004, SEPT 1988).

BECAUSE THE ORGANI C COVPCQUNDS ARE DESTROYED AND | NORGANI C COVPQUNDS | NCORPORATED | NTO A SCLI D MASS RESI STANT
TO LEACH NG | T IS EXPECTED THAT THE TREATED MATERI AL WLL BE DELI STABLE. |F TESTS SHOW THAT THE RESIDUE | S
DELI STABLE, ONLY A SO L COVER WOULD BE PLACED OVER THE SI TE.

GROUND WATER USAGE RESTRI CTI ONS, WELL CONNECTI ONS, DEED RESTRI CTI ONS, ACCESS RESTRI CTI ONS AND MONI TORI NG
WOULD BE | MPLEMENTED AS I N ALTERNATI VE 5A.  TH S ALTERNATI VE WOULD BE | NCONSI STENT W TH RCRA CORRECTI VE
ACTI ON REQUI REMENTS AND PRI MARY DRI NKI NG WATER REGULATI ONS.

ALTERNATI VE 6: CONTAI NVENT WTH SO L VAPOR EXTRACTI ON AND SOLI DI FI CATI ON

TH' S ALTERNATI VE COMBI NES THE SOURCE TREATMENT MEASURES | N ALTERNATI VE 5E W TH THE CONTAI NVENT MEASURES | N
ALTERNATI VE 3. THE ADVANTACE OF TH S ALTERNATI VE OVER ALTERNATIVE 3 ALONE | S THAT THE RI SKS FROM RESI DUAL
SUBSURFACE SO L CONTAM NATI ON W THI N THE CONTAI NVENT BARRI ER WOULD BE NEARLY ELI M NATED. THE CONTAM NANTS I N
THE GROUND WATER WOULD REMAI N BUT THEY WOULD BE CONTAI NED W THI N THE SLURRY WALL.

SHCOULD THE SLURRY WALL FAI L, THE GROUND WATER I N THE AREA SHOM I N FI GURE 13 MAY EVENTUALLY BE AFFECTED.
ALTHOUGH THE CONTAM NATI ON MAY EVENTUALLY ATTENUATE, THE RI SKS FROM | NGESTI ON OF GROUND WATER ON THE SITE
I TSELF WOULD REMAI N VERY H GH FOR A LONG TI ME.

THE SO L VAPOR EXTRACTI ON CPERATI ON WOULD REMOVE THE PRI MARY SOURCE OF GROUND WATER CONTAM NATI ON ALTHOUGH
THE REMAI NI NG SEM - VOLATI LE COVPOUNDS AND METALS COULD BE A CONTI NU NG SOURCE OF GROUND WATER CONTAM NATI ON.
ASSUM NG THAT THE SO L VAPCR EXTRACTI ON REMOVES ALL VOLATI LE CRGANI C COVPOUNDS, THE RI SKS FROM DI RECT SO L

I NGESTION I N CASE THE SI TE | S DEVELCOPED WOULD BE REDUCED AS FOLLOWE:



LI FETI ME CARCI NOGEN C*
CHRONI C NON- CARCI NOGENI C | NDEX*

* FROM ADDENDUM TO PUBLI C COMMVENT DRAFT FEASI BI LI TY STUDY, NMARCH 7,
1989, TABLE 4-22.

THE SUBCHRONI C HAZARD | NDEX WOULD BE REDUCED FOR TOLUENE AND 2- BUTANONE BUT WOULD REMAIN ABOVE UNITY FOR
LEAD, N CKEL, CYANI DE, AND Bl S(2- ETHYLHEXYL) PHTHALATE ( FROM REMEDI AL | NVESTI GATI ON OF M DWEST SCLVENT
RECOVERY (M DCO 1) DECEMBER 1987. PP 6-58, 6-59, TABLE 6-20).

RI SKS FROM Al R EM SSI ONS FROM THE SOURCE, | N CASE THE CAP IS DI STURBED, WOULD BE ELI M NATED.

I F SUCCESSFUL, THE S/'S PROCESS WOULD NEARLY ELI M NATE THE REMAI NI NG Rl SKS DUE TO THE SOURCE.
ALTERNATI VE 7: GROUND WATER PUMPI NG AND DEEP VEELL | NJECTION WTH SO L VAPOR EXTRACTI ON AND SCLI DI FI CATI ON

TH S ALTERNATI VE COMBI NES THE SOURCE TREATMENT MEASURES | N ALTERNATI VE 5E W TH THE GROUND WATER TREATMENT
MEASURES | N ALTERNATI VE 4A

AT THE CONCLUSI ON OF TH'S ACTI ON, THE SI TE WOULD BE CLCSE TO MEETI NG RCRA CLEAN CLOSURE REQUI REMENTS.
HONEVER, LONG TERM MONI TORI NG AND MAI NTENANCE WOULD BE REQUI RED BECAUSE THE LONG TERM EFFECTI VENESS OF S/'S
I'S NOT WELL DOCUMENTED.

ALTERNATI VE 8: GROUND WATER PUVPI NG TREATMENT AND DEEP WELL | NJECTION WTH SO L VAPCR EXTRACTI ON AND
SOLI DI FI CATI ON

TH S ALTERNATI VE COMBI NES THE SOURCE TREATMENT MEASURES | N ALTERNATI VE 5E WTH THE GROUND WATER TREATMENT
MEASURES | N ALTERNATI VE 4C.

AT THE CONCLUSION OF THI'S ACTION, THE SI TE WOULD BE CLOSE TO MEETI NG RCRA CLEAN CLOSURE REQUI REMENTS.
HONEVER, LONG TERM MONI TORI NG WOULD BE REQUI RED BECAUSE THE LONG TERM EFFECTI VENESS OF S/'S IS NOT WELL
DOCUMENTED.

ALTERNATI VE 9:  GROUND WATER PUMPI NG AND EVAPORATI ON WTH SO L VAPOR EXTRACTI ON AND SCLI DI FI CATI ON

TH S ALTERNATI VE COMBI NES THE SOURCE TREATMENT MEASURES | N ALTERNATI VE 5SE WTH THE GROUND WATER TREATMENT
MEASURES | N ALTERNATI VE 4E.

AT THE CONCLUSI ON OF THI'S ACTION, THE SI TE WOULD BE CLOSE TO MEETI NG RCRA CLEAN CLOSURE REQUI REMENTS.
HONEVER, LONG TERM MONI TORI NG WOULD BE REQUI RED BECAUSE THE LONG TERM EFFECTI VENESS OF S/'S IS NOT WELL
DOCUMENTED.

#SCAA
I X SUMVARY COF THE COVPARATI VE ANALYSI S OF ALTERNATI VES

I'N SELECTI NG THE FI NAL REMEDI AL ACTI ONS FOR SUPERFUND SI TES, US EPA CONSI DERS THE FOLLOW NG NI NE CR TERI A:

1. OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMVENT:  ADDRESSES
WHETHER CR NOT' A REMEDY PROVI DES ADEQUATE PROTECTI ON, AND DESCRI BES
HOW RI SKS ARE ELI M NATED, REDUCED OR CONTROLLED THROUGH TREATMENT,
ENG NEERI NG CONTROLS, OR | NSTI TUTI ONAL CONTRCLS.

2. COVPLI ANCE WTH ARARS: ADDRESSES WHETHER OR NOT' A REMEDY W LL MEET
ALL OF THE APPLI CABLE OR RELEVANT AND APPROPRI ATE ( ARARS)
REQUI REMENTS CF OTHER ENVI RONMVENTAL STATUTES ANDY OR PROVI DE GROUNDS
FOR | NVOKI NG A WAl VER

3.  LONG TERM EFFECTI VENESS AND PERVANENCE: REFERS TO THE ABILITY CF A
REMEDY TO MAI NTAI N RELI ABLE PROTECTI ON OF HUVAN HEALTH AND THE



ENVI RONVENT OVER TI ME ONCE CLEANUP GOALS HAVE BEEN MET.

4. REDUCTION OF TOXICI TY, MOBILITY, OR VOLUME (TMW): | S THE
ANTI CI PATED PERFORVMANCE OF THE TREATMENT TECHNOLOG ES A REMEDY MAY EMPLOY.

5.  SHORT- TERM EFFECTI VENESS: | NVOLVES THE PER CD CF TI ME NEEDED TO
ACHI EVE PROTECTI ON FROM ANY ADVERSE | MPACTS ON HUVAN HEALTH AND THE
ENVI RONMVENT THAT MAY BE POSED DURI NG THE CONSTRUCTI ON AND
| MPLEMENTATI ON PERI OD UNTI L CLEANUP GOALS ARE ACHI EVED.

6. | MPLEMENTABI LITY: IS THE TECHNI CAL AND ADM NI STRATI VE FEASI BI LI TY
OF A REMEDY, | NCLUDING THE AVAI LABI LI TY OF GOODS AND SERVI CES NEEDED
TO | MPLEMENT THE CHOSEN SOLUTI ON.

7. COST: | NCLUDES CAPI TAL AND CPERATI ON AND MAI NTENANCE COSTS.

8. SUPPORT AGENCY ACCEPTANCE: | NDI CATES WHETHER, BASED ON | TS REVI EW
OF THE RI/FS AND PROPCSED PLAN, THE STATE AGENCY ( THE | NDI ANA
DEPARTMENT OF ENVI RONVENTAL MANAGEMENT) CONCURS, CPPCSES, OR HAS NO
COMMENT ON THE PREFERRED ALTERNATI VE.

9. COWUN TY ACCEPTANCE: WLL BE ASSESSED FROM THE PUBLI C COMMENTS RECEI VED.

THESE NI NE CRI TERI A | NCORPCRATE FACTORS REQUI RED TO BE ADDRESSED | N THE REMEDY SELECTI ON PRCCESS | N SARA
SECTI ON 121.

A COWPARI SON OF THE FOURTEEN ALTERNATI VES USI NG THE NNNE CRITERIA IS | NCLUDED I N TABLES 10, 11 AND 12. A
COVPARI SON OF COSTS AMONG THE FOURTEEN ALTERNATIVES IS I N TABLE 13. TABLE 14 COVWPARES SOVE MAJOR FACTCRS
CONSI DERED | N THE EFFECTI VENESS EVALUATI ON AMONG THE FOURTEEN ALTERNATI VES. THESE TABLES ARE | NCLUDED | N THE
APPENDI X.

THE NO ACTI ON ALTERNATI VE (1) |'S UNACCEPTABLE BECAUSE ARARS FOR GROUNDWATER AND SURFACE WATERS WOULD BE
EXCEEDED AND HUVAN HEALTH AND ENVI RONMENTAL RI SKS FROM CONTI NUED Al R EM SSI ONS AND GROUNDWATER M GRATI ON W LL
BE UNACCEPTABLE.

ALTERNATI VES THAT ADDRESS ONLY THE SQURCE ( ALTERNATIVES 2, 5A, 5C, AND 5G) ARE UNACCEPTABLE BECAUSE ALTHOUGH
GROUNDWATER AND SURFACE WATER CONTAM NATI ON MAY EVENTUALLY ATTENUATE, TH S WLL TAKE MANY YEARS ( ESTI MATE
60-117 YEARS). |IN THE MEANTI ME, ARARS FCR THE GROUNDWATER AND SURFACE WATER WOULD BE EXCEEDED, THE
GROUNDWATER PLUME WOULD EVENTUALLY AFFECT A LARGE AREA, AND BI OTA MAY BE ADVERSELY AFFECTED BY GROUNDWATER
RECHARGE TO SURFACE WATERS AND AIR EM SSI ONS. I N ADDI TI ON, PROTECTI ON FROM FUTURE GROUNDWATER USAGE, WOULD
REQUI RE USACE RESTRICTIONS IN A FAIRLY LARGE AREA. TH S WOULD BE DI FFI CULT TO | MPLEMENT.

THE CONTAI NVENT ALTERNATI VES 3 AND 6 WOULD PROVI DE PROTECTI ON TO HUVAN HEALTH AND THE ENVI RONMENT FOR AS LONG
AS THE SI TE CAP AND SLURRY WALL ARE MAI NTAI NED. HOWEVER, THE H GH SALT AND ORGANI C CONCENTRATI ONS MAY AFFECT
THE PERMEABI LI TY OF THE SLURRY WALL, RESULTING IN THE NEED TO REPLACE I T IN THE LONG TERM | F FUTURE
DEVELCPMENT OCCURS OR THE CAP OR SLURRY WALL ARE DAMAGED, THE RESULTI NG HEALTH RI SKS MAY BE SIM LAR TO NO
ACTI ON FOR ALTERNATI VE 3, AND TO ALTERNATI VES ADDRESSI NG ONLY THE SOURCE FOR ALTERNATI VE 6. COSTS FOR
REMEDYI NG SUCH A FAI LURE WOULD BE SIM LAR TO BUT H GHER THAN THE ORI G NAL | NSTALLATION. | N THAT CASE, THE
TOTAL COST FOR A CONTAI NVENT ALTERNATI VE WOULD BE SIM LAR TO THE COST FOR REMEDI AL ACTI ONS THAT TREAT BOTH
THE SOURCE AND THE GROUND WATER

ALTERNATI VES THAT | NCLUDE ONLY TREATMENT OF THE GROUND WATER (4A, 4C, 4E) WOULD ATTAIN A CONS| DERABLE DEGREE
OF PERVANENT PROTECTI ON. CONTAM NANTS PRESENTLY | N THE GROUND WATER AND CONTAM NANTS THAT ARE  FLUSHED | NTO
THE GROUND WATER WOULD BE REDUCED IN TOXICI TY, MOBILITY, AND VOLUME (TMW) BY CPERATI ON OF THE GROUND WATER
TREATMENT SYSTEM OVER A LONG PERI GD CF TI ME.

THE SI TE COVER AND ACCESS RESTRI CTI ONS WOULD PROTECT AGAI NST ON-SI TE DI RECT | NGESTI ON AND DI RECT CONTACT
RI SKS.

AT THE COVPLETI ON OF THE GROUND WATER ACTI ON, RESI DUAL CONTAM NATI ON WLL REMAIN UNDER THE SI TE COVER,
ALTHOUGH | T WLL BE REDUCED FROM THE PRESENT CONDI TIONS. I T I'S UNCERTAI N WHAT RESI DUAL RI SKS WLL REMAI N
IT IS POSSI BLE THAT MOBI LE CONTAM NANTS W LL REMAI N UNDER THE COVER AFTER COVPLETI ON OF THE GROUND WATER
TREATMENT ACTIONS. | F THE COVER IS SUBSEQUENTLY DI STURBED CR DEGRADED, THESE RESI DUALS WLL AGAI N CAUSE



GROUND WATER CONTAM NATI ON.  EVEN | F RELATI VELY MBI LE COVPONENTS, SUCH AS VOLATI LE ORGANI C COVPOUNDS, PHENCL
AND CYANI DE ARE FLUSHED FROM THE SO L, THE RESI DUAL RI SKS DUE TO DI RECT | NGESTI ON | N CASE OF FUTURE
DEVELOPMENT WOULD BE: 6.0 X 10-5 LI FETI ME CARCI NOGENI C RI SK, WTH A CHRONI C NON- CARCI NOGENIC INDEX = 1.1 | F
CHROM UM | S TRI VALENT, AND 3.1 IF CHROM UM | S HEXAVALENT.  SUBCHRONI C RI SKS FROM LEAD, N CKEL, AND

Bl S( 2- ETHYLHEXYL) PHATHATE WOULD LI KELY REMAIN. | N ADDI TI ON, LEAD AND CHROM UM ARE PRESENT IN SOVE OF THE
SUBSURFACE MATERI AL AT CONCENTRATI ONS SI M LAR TO THOSE I N SOMVE LI STED HAZARDOUS WASTES, FOR WHI CH TREATMENT
I'S REQUI RED PRI OR TO LAND DI SPOSAL PURSUANT TO 40 CFR 268 (SEE TABLE 9).

FOR THESE REASONS, AN ALTERNATI VE THAT COVBI NES A SOURCE TREATMENT MEASURE W TH A GROUND WATER TREATMENT
MEASURE | S NEEDED. OF THE SOURCE TREATMENT MEASURES, SO L VAPOR EXTRACTI ON (SVE) BY | TSELF WOULD REDUCE A
LARCE PORTI ON OF THE RI SKS FROM FUTURE RELEASES TO GROUND WATER, AIR EM SSI ONS, AND REDUCE THE DI RECT

I NGESTION RISK TO A SI GNI FI CANT DEGREE. TH S | S EXPLAI NED I N THE DI SCUSSI ON FOR ALTERNATI VE 6. HONEVER,
FOLLON NG SVE, RESIDUAL RI SKS WLL REVAIN, AND LEAD AND CHROM UM W LL BE PRESENT | N SOVE SUBSURFACE NMATERI ALS
AT CONCENTRATIONS SIM LAR TO THOSE | N SQVE LI STED HAZARDOUS WASTES, FOR WH CH TREATMENT | S REQUI RED PRI CR TO
LAND DI SPOSAL PURSUANT TO 40 CFR 268 (SEE TABLE 9). SVE COMBINED WTH S/'S WOULD ADDRESS ALL RI SKS DUE TO THE
SOURCE | F THEY ARE SUCCESSFUL. THE EFFECTI VENESS OF S/S AT M DCO | WOULD BE EVALUATED BY TREATABI LI TY TESTS
PRICR TO I TS | MPLEMENTATI ON.

COVPARED TO SVE AND S/'S, | NCI NERATI ON WOULD MORE RELI ABLY AND PERVANENTLY TREAT THE ORGANI C COVPOUNDS, | T
ALSO MAY MAKE SUBSEQUENT SCLI DI FI CATI ON EASI ER. HOAEVER, | NCI NERATI ON | S CONSI DERABLY MORE EXPENSI VE THAN
SVE AND /S, AND, IF S/'S | S SUCCESSFUL, | NCI NERATI ON WOULD DO LI TTLE TO FURTHER REDUCE Rl SKS.

VITR FI CATION, |F IT WORKED, WOULD MORE RELI ABLY ADDRESS BOTH THE ORGANI C AND | NORGANI C CONTAM NANTS. I T
ALSO TREATS BOTH ORGANI C AND | NORGANI C COVPOUNDS | N ONE OPERATI ON, WHI CH | S AN ADVANTAGCE. HOWMNEVER, THERE | S
A LARGE DEGREE OF UNCERTAI NTY ABQUT WHETHER VI TRI FI CATI ON | S PRACTI CAL AT TH S SI TE BECAUSE OF THE H GH WATER
TABLE. IN ADDITION, IT IS ESTI MATED TO BE CONSI DERABLY MORE EXPENSI VE THAN SVE COMBINED WTH S/'S AND, |F S/'S
I'S SUCCESSFUL, WOULD DO LI TTLE TO FURTHER REDUCE RI SKS.

ALL THE GROUND WATER TREATMENT ALTERNATI VES WOULD RESULT | N ATTAI NI NG ARARS AND PROVI DI NG LONG TERM

PROTECTI ON OF THE CALUMET AQUI FER AT THE SI TE WHEN COMVBI NED W TH A SOURCE TREATMENT ALTERNATI VE. THEY DI FFER
O\LY IN THEl R METHOD OF TREATMENT AND DI SPOSAL OF THE HI GHLY SALI NE CONTAM NATED GROUND WATER. ~ THE TREATMENT
AND DEEP WELL | NJECTI ON OR REI NJECTI ON | NTO THE CALUMET AQUI FER ALTERNATI VE (4C) NAY SUBSTANTI ALLY REDUCE TW/
OF CONTAM NANTS I'N THE GROUND WATER PRI CR TO DEEP WELL | NJECTI ON.

ORGANI C COVPOUNDS WOULD BE REMOVED BY STRI PPI NG AND CARBON ABSCORPTI ON. | F RESI DUALS FROM THI' S TREATMENT ARE

I NCI NERATED, TH S WOULD PROVI DE PERVANENT TREATMENT COF THESE CONTAM NANTS. | F THEY ARE LANDFI LLED, THE

DI SPOSAL MAY NOT BE CONSI DERED ANY MORE PERVANENT THAN DEEP WELL | NJECTI ON W THOUT TREATMENT. | F CYAN DE
TREATMENT | S REQUI RED, A CHLORI NATI ON PROCESS MAY BE USED, WH CH SHOULD PERVANENTLY DESTROY THE  CYAN DE.
METALS MAY BE REMOVED BY PRECI Pl TATION.  THE METALS SLUDGE WOULD BE LANDFI LLED BUT MAY REQUI RE SOLI DI FI CATI ON
FIRST. TH' S DI SPCSAL MAY NOT BE CONSI DERED MORE PERVANENT THAN DEEP WELL | NJECTI ON W THOUT  TREATMENT.

REI NJECTI ON | NTO THE CALUVET AQU FER WOULD BE ACCEPTABLE TO US EPA IF I T MEETS CALS AND IS CONDUCTED IN A
MANNER THAT WLL NOT SPREAD THE SALT PLUME. HONEVER, DEEP WELL | NJECTI ON | S PREFERABLE BECAUSE | T WOULD
REMOVE THE SALT CONTAM NATI ON FROM A USABLE AQUI FER

THE EVAPORATI ON ALTERNATI VE (4E) WOULD REDUCE THE VOLUME OF ALL CONTAM NANTS AND THE TOXI G TY OF CONTAM NANTS
IN THE BLON DOMN BY | NCI NERATI ON.  HOWEVER, EXTENSI VE TREATMENT OF THE SALT CAKE WOULD LI KELY BE REQUI RED

PRI OR TO LAND DI SPCSAL UNDER THE RCRA LAND DI SPCSAL RESTRICTIONS. | F SUCH TREATMENT |'S NOT' REQUI RED,
ALTERNATI VE 4E WOULD | NCLUDE DI SPOSAL COF Sl GNI FI CANT QUANTI TI ES OF HAZARDOUS WASTES | N OFF- SI TE LANDFI LLS.

THE DEEP WELL | NJECTI ON W THOUT TREATMENT ALTERNATI VE (4A) WOULD NOT REDUCE TMV OF CONTAM NANTS | N THE GROUND
WATER. HOWEVER, |F A PETITION TO ALLOW LAND DI SPCSAL |'S APPROVED BY US EPA, THI S ALTERNATI VE SHCOULD PROVI DE
PERVANENT HUVAN HEALTH AND ENVI RONMENTAL PROTECTI ON SI NCE THE PETI TI ON MUST DEMONSTRATE THAT THERE W LL BE NO
M GRATI ON FROM THE | NDECTI ON ZONE WHI LE THE WASTES RENMAI N HAZARDQUS. | N ADDI Tl ON, ALTERNATIVE 4A | S

CONSI DERABLY LESS EXPENSI VE THAN ALTERNATI VE 4C.

#SR
X.  THE SELECTED REMEDY

US EPA SELECTS ElI THER ALTERNATI VE 7 OR 8 FOR | MPLEMENTATI ON AT M DCO |. THESE ALTERNATI VES ARE DESCRI BED I N
SECTIONS XI 11 AND I X. ALTERNATIVE 7 WLL BE I MPLEMENTED | F A PETI TION TO ALLOW | NJECTI ON OF WASTE PRCHI BI TED
UNDER 40 CFR PART 148 SUBPART B IS APPROVED BY US EPA. IN TH S CASE, THE PERVANENCE OF THE REMEDI AL ACTI ON
WOULD BE CONSI DERED EQUI VALENT TO ALTERNATI VE 8, AND ALTERNATIVE 7 IS LESS EXPENSIVE. |F A PETITION | S NOT



APPROVED, ALTERNATIVE 8 MJST BE | MPLEMENTED. ALTERNATI VE 8 MAY | NCLUDE DEEP VELL | NJECTI ON OF THE SALT
CONTAM NATED GROUND WATER OR REI NJECTI ON OF THE GRCUND WATER | NTO THE CALUMET AQUI FER

THE SELECTED ALTERNATI VE WLL ALSO | NCLUDE SI TE ACCESS RESTRI CTI ONS AND DEED RESTRI CTI ONS, AS APPROPRI ATE.

El THER ALTERNATI VE W LL | NCLUDE TREATMENT OF THE SOURCE BY A COMBI NATION OF SVE AND S/S. THIS IS THE  LEAST
EXPENSI VE ALTERNATI VE THAT W LL PERVANENTLY REDUCE TMV CF THE SOURCE, AND BE FULLY PROTECTI VE OF HUVAN HEALTH
AND THE ENVI RONVENT. HOAEVER, | MPLEMENTATION CF THI S SCURCE REMEDI AL ACTI ON DEPENDS ON THE  RESULTS OF THE
TREATABI LI TY TESTS FOR S/'S. | F THE TREATABI LI TY TESTS SHON THAT S/'S WLL NOT PROVI DE A SI GNI FI CANT REDUCTI ON
IN MOBILITY OF THE HAZARDOUS SUBSTANCES COF CONCERN, THE ROD WLL BE RECPENED AND A DI FFERENT SOURCE CONTROL
MEASURE W LL BE SELECTED. A MORE DETAI LED COST BREAKDOWN FOR THESE ALTERNATIVES IS IN TABLES 15 AND 16 I N
THE APPENDI X.

CLEAN UP ACTI ON LEVELS (CALS):
SO L CLEAN UP ACTI ON LEVELS:

ALL SUBSURFACE MATERI ALS AFFECTED BY THE SI TE OR BY M DCO OPERATI ONS THAT EXCEED ANY OF THE FCOLLOW NG
Rl SK- BASED LEVELS W LL BE TREATED:

CUMULATI VE LI FETI ME CARCI NOGENI C RI SK
CUMULATI VE CHRONI C NONCARCI NOGENI C | NDEX
SUBCHRONI C RI SK | NDEX

I
e
o o X

I N ADDI TI ON, CONTAM NATED SURFACE SEDI MENTS W TH N THE AREA SHOM I N FI GURE 14 THAT EXCEED THE ABOVE LEVELS
W LL BE EXCAVATED AND TREATED.

GROUND WATER CLEAN UP ACTI ON LEVELS:

ALL PCORTI ONS OF THE CALUMET AQUI FER AFFECTED BY THE SI TE OR BY M DCO OPERATI ONS THAT EXCEED ANY OF FOLLOW NG
Rl SK- BASED LEVELS W LL BE RECOVERED AND TREATED ( EXCEPT AS PROVIDED FOR I N THE SUBSEQUENT DI SCUSSI QN).
THE GROUND WATER PUMPI NG, TREATMENT AND DI SPOSAL SYSTEM SHALL CONTI NUE TO OPERATE UNTI L THE HAZARDOUS
SUBSTANCES | N ALL PORTI ONS OF THE CALUMET AQUI FER AFFECTED BY THE SI TE OR BY M DCO OPERATI ONS ARE REDUCED
BELOW EACH OF THESE Rl SK- BASED LEVELS ( EXCEPT AS PROVI DED FOR | N THE SUBSEQUENT DI SCUSSI ON).  APPLYI NG THE
CALS THROUGHOUT THE CONTAM NATED PLUME |'S CONSI STENT WTH FR, VOL 53, NO 245, P 51426.

CUMULATI VE LI FETI ME CARCINOGENIC RISK = 1 X
CUMULATI VE NONCARCI NOGENI C | NDEX = 1.0
SUBCHRONI C RI SK = 1.0
PRI MARY MCLS (40 CFR 141)

CHRONI C AWQC FOR PROTECTI ON OF AQUATI C LI FE MULTI PLI ED BY A FACTOR
OF 3.9 (TO ACCOUNT FOR DI LUTI ON)

EVALUATI ON OF ATTAI NMENT COF CALS:

THE R SK LEVELS WLL BE CALCULATED FROM THE SO L AND GROUND WATER ANALYTI CAL RESULTS USI NG THE ASSUMPTI ONS

LI STED IN TABLES 2, 3, 4 AND 5 IN THE APPENDI X (EXCEPT THAT I N PLACE OF THE AVERAGE S| TE CONCENTRATI QN,
ACTUAL MEASURED SO L AND GROUND WATER CONCENTRATI ONS | N EACH SAMPLE LOCATI ON WLL BE USED, AND SO L | NGESTI ON
RATES FOR CHRONI C EXPOSURES OF 0.2 GRAM PER DAY FOR AGES 1-6 AND 0.1 GRAM PER DAY FOR OLDER AGE GROUPS W LL
BE USED), THE PROCEDURES | N THE SUPERFUND PUBLI C HEALTH EVALUATI ON MANUAL AND US EPA' S MOST RECENTLY

PUBLI SHED CARCI NOGENI C POTENCY FACTCORS AND REFERENCE DCSES.

FOR | NORGANI C COVPOUNDS | N GROUND WATER, THE ANALYTI CAL RESULTS FROM FI LTERED SAMPLES WLL BE USED. THE
ANALYTI CAL PROCEDURES W LL AT LEAST REACH THE ANALYTI CAL DETECTION LIM TS LI STED I N TABLES 17 AND 18 I N THE
APPENDI X.  CONSTI TUENTS THAT ARE NOT DETECTED SHALL NOT BE I NCLUDED I N RI SK CALCULATI ONS.  CONSTI TUENTS THAT
ARE DETECTED BELOW BACKGRCUND CONCENTRATI ONS | DENTI FI ED I N TABLES 17 AND 18 SHALL NOT BE | NCLUDED I N THE RI SK
CALCULATI ONS.

I'F ONLY ONE CONSTI TUENT |'S DETECTED I N GROUND WATER AT A CONCENTRATI ON THAT | S CALCULATED TO POTENTI ALLY
CAUSE A LI FETI ME, | NCREMENTAL CARCINOGENIC RISK CF 1 X 10-5 OR GREATER, AND AN MCL HAS BEEN PROMJULGATED FCR
TH' S CONSTI TUENT PURSUANT TO 40 CFR 141, THEN THE MCL WLL BE THE CAL FOR THAT CONSTI TUENT. | N ADDI Tl QON,
THAT CONSTI TUENT WLL NOT BE USED I N THE CUMJLATI VE RI SK CALCULATI ON.

JUSTI FI CATI ON FOR USE CF 10-5 RI SK LEVEL:



USE OF THE 1 X 10-5 LI FETI ME, CUMJLATI VE CARCI NOGENI C RI SK LEVEL IS RECOMVENDED FOR THE GROUND WATER CAL AS
OPPCSED TO THE 1 X 10-6 LEVEL BECAUSE THERE ARE MULTI PLE CONTAM NANT SOURCES THAT ARE AFFECTI NG THE  CALUMET
AQUFER INTHE VICINITY OF THE SITE. IN ADDITION, THE 10-6 LEVEL IS GENERALLY WELL BELOW THE ANALYTI CAL
DETECTION LIM TS FOR THE CONSTI TUENTS OF CONCERN

CRI TERIA FOR CONTROL CF Al R EM SSI ONS:

EACH SEPARATE SOURCE OF AIR EM SSI ONS SHALL BE CONTROLLED TO PREVENT EXPOSURES TO THE NEAREST RESI DENT AND
WORKERS ON ADJACENT PROPERTI ES FROM CAUSI NG AN ESTI MATED CUMULATI VE, | NCREMENTAL, LI FETI ME CARCI NOGEN C

RI SK EXCEEDING 1 X 10-7. SINCE THERE ARE MULTI PLE OPERATI ONS THAT CAUSE Al R EM SSI ONS, EACH MJST BE
CONTROLLED TO THE 1 X 10-7 CARCI NOGENI C RI SK LEVEL TO ASSURE THAT THE TOTAL RISK WLL BE LESS THAN 1 X 10-6.
THE FOLLOWN NG OPERATI ONS W LL BE CONSI DERED SEPARATE SOURCES:

SUBSURFACE SO L EXCAVATI ON AND HANDLI NG
EM SSI ON FROM SVE;

EM SSI ONS FROM S/ S;

EM SSI ONS FROM GROUND WATER TREATMENT.

PR

THE R SK LEVELS WLL BE CALCULATED USI NG CONSERVATI VE ASSUMPTI ONS, THE PROCEDURES IN THE US EPA PUBLI C HEALTH
EVALUATI ON MANUAL AND EXPOSURE ASSESSMENT MANUAL, AND THE MOST RECENT US EPA PUBLI SHED CARCI NOGENI C POTENCY
FACTCR. THE EM SSI ONS MUST ALSO BE CONTROLLED TO PREVENT ANY NON- CARCI NOGENI C RI SK EI THER ON-SI TE OR
OFF-SITE. FUQ Tl VE DUST MJST BE CONTROLLED | N COVPLI ANCE W TH STATE OF | NDI ANA REQUI REMENTS.

CRI TERI A FOR DI SCONTI NUATI ON OF SO L VAPCR EXTRACTI ON SYSTEM
THE SO L VAPOR EXTRACTI ON SYSTEM SHALL BE OPERATED UNTIL THE FOLLOAN NG CRITERIA | S MET:

1. UNTI L THE SCLI DI FI CATI ON OPERATI ON WLL MEET THE CRI TER A FOR
AR EM SSI ON DEFI NED ABOVE;

2. IF SO LS ARE EXCAVATED AND SCLI DI FI ED, UNTI L APPLI CABLE
TREATMENT STANDARDS FOR VOCS IN 40 CFR 268 WLL BE MET
FOLLON NG SQOLI DI FI CATI ON,

3. IF SOLS ARE SOLI DI FIED I N-SITU; UNTIL GROUND WATER CALS WLL
NOT BE EXCEEDED DUE TO LEACH NG OF VOC S FROM THE SCLI DI FI ED MASS.

THE SELECTED REMEDI AL ACTI ONS W LL BE PROTECTI VE OF HUMAN HEALTH AND THE ENVI RONVENT, W LL ATTAI N APPLI CABLE
OR RELEVANT AND APPRCPRI ATE FEDERAL AND STATE REQUI REMENTS AND ARE COST EFFECTI VE. THE REMEDY SATI SFI ES THE
STATUTORY PREFERENCE FOR REMEDI ES THAT EMPLOY TREATMENT THAT REDUCES TOXICI TY, MXBILITY OR VOLUVE AS A

PRI NCI PAL ELEMENT AND UTI LI ZES PERVANENT SCOLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES TO THE MAXI MUM
EXTENT PRACTI CABLE.

THE STATE OF | NDI ANA | S EXPECTED TO CONCUR W TH THE SELECTED REMEDI AL ACTIONS. ALTHOUGH THERE | S SOVE PUBLI C
CONCERN ABQUT THE DEEP WELL | NJECTI ON OPERATION, | T IS BELI EVED THAT THE PROTECTI VE MEASURES REQUI RED IN US
EPA' S UNDERGROUND | NJECTI ON CONTROL PROGRAM COUPLED W TH SOURCE (SO L) TREATMENT PROVI DE A MORE ACCEPTABLE
TECHNOLOGY FOR THE COVWMUNI TY THAN THE FURTHER DEGRADATI ON OF THE EXI STI NG CALUMET AQUI FER  OR THE GRAND
CALUMET R VER

BECAUSE THE REMEDY W LL RESULT | N HAZARDQUS SUBSTANCES REVAI NI NG ON- SI TE ABOVE HEALTH BASED LEVELS, A REVI EW
WLL BE CONDUCTED W THI N FI VE YEARS AFTER COMVENCEMENT OF REMEDI AL ACTI ONS TO ENSURE THAT THE REMEDY
CONTI NUES TO PROVI DE ADEQUATE PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT.



#TA
TABLE 13

M DCO |
ESTI MATED COSTS I N M LLI ONS OF DOLLARS
AND TI ME TO | MPLEMENT
YEARS TO YEARS TO
ANNUAL Q&M DESI GN AND COWPLETE
ALTERNATI VE PRESENT WORTH CAPI TAL COST COST CONSTRUCT  ACTI ON

1. NO ACTION 0 0 0 0 0
2. CAP 3.4 2.0 0.15 2 1
3. CONTAINMVENT 4.7 3.2 0. 16 3 2

REMEDI ES THAT DI RECTLY ADDRESS GROUNDWATER

4A. DEEP WELL 5.5 3.8 0.19 4 30

4C. TREAT AND
DEEP WELL 8.8 3.9 0. 53 3 30

4E. EVAPORATION 6.5 2.3 0.45 3 30

REMEDI ES THAT DI RECTLY ADDRESS SOURCE

5A. LANDFI LL 9.7 8.3 0.15 2 2
5C. 1 NCl NERATI ON 13.6 12.2 0.15 4 4
5E. SQOLI DI FI CATI ON 7.6 6.2 0.15 2 2
5G VI TR FI CATI ON 10. 2 8.9 0.15 3 3

REMEDI ES THAT DI RECTLY ADDRESS SOURCE AND GROUNDWATER

6. COMBI NES 5E
WTH 3 10.2 8.7 0.16 3 3

7. COMBI NES 5E
WTH 4A 10.7 9.0 0.19 4 30

8. COMBI NES 5E12
WTH 4C 14.0 9.1 0. 53 4 30

9. COMBI NES 5E1
W TH 4E 11.8 7.5 0. 45 4
30

1. EXCAVATI ON FCR THESE ALTERNATI VES IS PRECEDED BY | N-SI TU VAPCR EXTRACTI ON
2. COSTS ARE FOR TREATMENT TO DRI NKI NG WATER STANDARDS PRI OR TO DEEP

VELL I NDECTION. | F ONLY TREATMENT TO LAND DI SPOSAL RESTRI CTI ON
TREATMENT STANDARDS ARE REQUI RED, COST ESTI MATE | S $800, 000 LESS.



M DCO |
TABLE OF EFFECTI VENESS AND | MPLEMENTABI LI TY

WLL ACTION RESULT IN

W LL CONTAM NANTS M GRATE NON- COVPLI ANCE W TH STATE
ALTERNATI VE OFF-SI TE I N GROUND WATER? OR FEDERAL STANDARDS?
1. NO ACTION YES YES
2. CAP YES YES
3. CONTAI NVENT NO NO

REMEDI ES THAT DI RECTLY ADDRESS GROUNDWATER

4A. DEEP WELL NO NO

4C. TREAT AND
DEEP WELL NO NO

4E. EVAPCRATI ON NO NO

REMEDI ES THAT DI RECTLY ADDRESS SOURCE

5A. LANDFI LL* YES YES
5C. | NCl NERATI ON* YES YES
5E. SOLI DI FI CATI ON* YES YES
5G VI TR FI CATI ON YES YES

REMEDI ES THAT DI RECTLY ADDRESS SOURCE AND GROUNDWATER
6. (5E + 3)* NO
7. (5E + 4A)*

8. (5E + 40)*

& & &
& 68 6 6

9. (5E + 4E)*

* EXCAVATI ON FCR THESE ALTERNATI VES | S PRECEDED BY | N-SI TU VAPCR EXTRACTI O\

1. HAZARDOUS WASTE DI SPCSAL | N DEEP AQUI FER

SMALL AMOUNTS COF PRECI PI TATED METALS AND SPENT CARBON NMAY BE LANDFI LLED.
SALT CAKE CONTAM NATED W TH METALS, CYAN DE AND SOVE CRGANI CS W LL

BE LANDFI LLED. ORGANIC LI QUIDS WLL BE I NCI NERATED.

SMALL AMOUNTS COF LI QUIDS FROM I N-SI TU VAPOR EXTRACTI ON W LL BE | NCI NERATED.
APPROVAL UNDER CERCLA IS UNLI KELY.

THE LONG TERM EFFECTI VENESS OF THE SLURRY WALL |'S UNCERTAI N.

MAY BE PROBLEMS OBTAI NI NG APPROVAL FOR DEEP WELL | NJECTI ON.

GROUND WATER USAGE RESTRI CTI ONS DI FFI CULT TO | MPLEMENT.

PROCEDURES ARE NOT PROVEN IN A FULL SCALE PRQJECT. HI GH WATER TABLE
MAY CAUSE DI FFI CULTI ES DURI NG CONSTRUCTI ON.

wnN
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M DCO |
TABLE OF EFFECTI VENESS AND | MPLEMENTABI LI TY

W LL CONTAM NANTS OF WLL A SI GNI FI CANT
POTENTI AL HEALTH CONCERN AMOUNT OF OFF-SI TE
REMAIN IN THE SO L OR HAZARDOUS WASTE

ALTERNATI VE GROUND WATER? DI SPCSAL  OCCUR?

1. NO ACTION YES NO

2. CAP YES NO

3. CONTAI NVENT YES NO

REMEDI ES THAT DI RECTLY ADDRESS GROUNDWATER

4A. DEEP WELL YES NOL

4C. TREAT AND
DEEP WELL YES NC2

4E. EVAPCRATI ON YES YES3

REMEDI ES THAT DI RECTLY ADDRESS SOURCE

5A. LANDFI LL* YES YES
5C. | NCl NERATI ON* YES NOA
5E. SOLI DI FI CATI O\ YES NO4
5G VI TR FI CATI ON YES NO

REMEDI ES THAT DI RECTLY ADDRESS SOURCE AND GROUNDWATER

6. (5E + 3)* YES NO4

7. (5E + 4A)* NO NOL4
8. (5E + 40)* NO NO42
9. (5E + 4E)* NO YES34

* EXCAVATI ON FOR THESE ALTERNATI VES | S PRECEDED BY | N-SI TU VAPOR EXTRACTI ON.

=

HAZARDOUS WASTE DI SPCSAL | N DEEP AQUI FER

SMALL AMOUNTS OF PRECI Pl TATED METALS AND SPENT CARBON MAY BE LANDFI LLED.
SALT CAKE CONTAM NATED W TH METALS, CYAN DE AND SOVE CRGANI CS W LL

BE LANDFI LLED. ORGANIC LI QUIDS WLL BE I NCI NERATED.

SMALL AMOUNTS COF LI QUIDS FROM I N-SI TU VAPCR EXTRACTI ON W LL BE | NCI NERATED.
APPROVAL UNDER CERCLA |'S UNLI KELY.

THE LONG TERM EFFECTI VENESS OF THE SLURRY WALL |'S UNCERTAI N.

MAY BE PROBLEMS OBTAI NI NG APPROVAL FCOR DEEP WELL | NJECTI ON.

GROUND WATER USAGE RESTRI CTI ONS DI FFI CULT TO | MPLEMENT.

PROCEDURES ARE NOT PROVEN IN A FULL SCALE PRQJECT. H GH WATER TABLE
MAY CAUSE DI FFI CULTI ES DURI NG CONSTRUCTI ON.

wnN
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1.

2.

3.

M DCO |
TABLE OF EFFECTI VENESS AND | MPLEMENTABI LI TY

ARE

SI GNI FI CANT

| MPLEMENTATI ON
PROBLEMS EXPECTED?

NO ACTI ON YES58
CAP YES58
CONTAI NVENT NG6

REMEDI ES THAT DI RECTLY ADDRESS GROUNDWATER

4A.

4C.

4E.

DEEP WELL NO7
TREAT AND

DEEP WELL NO
EVAPCRATI ON NO

REMEDI ES THAT DI RECTLY ADDRESS SOURCE

5A.

5C

5E.

5G

LANDFI LL* YES8
I NCI NERATI ON* YES8
SCLI DI FI CATI ON* YES8
VI TR FI CATI ON YES89

REMEDI ES THAT DI RECTLY ADDRESS SOURCE AND GROUNDWATER

6.

whh e

©oNo oA

(5E + 3)* NO
(5E + 4A)* NO7
(5E + 40)* NO
(5E + 4E)* NO

EXCAVATI ON FOR THESE ALTERNATI VES | S PRECEDED BY | N-SI TU VAPOR EXTRACTI ON.

HAZARDOUS WASTE DI SPCSAL | N DEEP AQUI FER

SMALL AMOUNTS OF PRECI Pl TATED METALS AND SPENT CARBON MAY BE LANDFI LLED.
SALT CAKE CONTAM NATED W TH METALS, CYAN DE AND SOVE CRGANI CS W LL

BE LANDFI LLED. ORGANIC LI QUIDS WLL BE I NCI NERATED.

SMALL AMOUNTS COF LI QUIDS FROM I N-SI TU VAPCR EXTRACTI ON W LL BE | NCI NERATED.
APPROVAL UNDER CERCLA |'S UNLI KELY.

THE LONG TERM EFFECTI VENESS OF THE SLURRY WALL |'S UNCERTAI N.

MAY BE PROBLEMS OBTAI NI NG APPROVAL FCOR DEEP WELL | NJECTI ON.

GROUND WATER USAGE RESTRI CTI ONS DI FFI CULT TO | MPLEMENT.

PROCEDURES ARE NOT PROVEN IN A FULL SCALE PRQJECT. H GH WATER TABLE
MAY CAUSE DI FFI CULTI ES DURI NG CONSTRUCTI ON.



TABLE 9

COVPARI SON OF CONCENTRATI ONS OF | NORGANI CS | N SUBSURFACE MATERI AL
W TH CONCENTRATI ONS | N LI STED HAZARDOUS WASTES ( FROM
BDAT BACKGROUND DOCUMENTS FOR THE FI RST THI RD WASTES UNDER LAND BAN)

AT M DCO |

CONSTI TUENT CONCENTRATI ONS (M3 KG)

K101

K102

K061

K046

K048

K049

K050

K051

K052

M DCO |
ON-SI TE SA LS

ARSEN C

590- 1950

3060- 8320

ND- 49

CHROM UM

1730

0. 04- 3435

28. 9-1400

11- 1600

0.1-6790

2.2-10200

LEAD CADM UM

20300 44

967

0. 05- 1250

21. 95- 3900

0. 25- 2480

11- 5800

2. 8-4980 ND- 12



TABLE 19

LAND DI SPCSAL RESTRI CTlI ON TREATMENT STANDARDS FOR WASTE
CATECORI ES F001, F002, F003, FO005 (FROM 40 CFR 268.41)

CONSTI TUENT

ACETONE

N-BUTYL ALCOHOL
CARBON DI SULFI DE
CARBON TETRACHLCORI DE
CHLOROCBENZENE
CYCLOHEXANONE

1, 2 DI CHLORCBENZENE
ETHYL ACETATE

ETHYL BENZENE

ETHYL ETHER

I SOBUTANCL

METHANCL

METHYLENE CHLORI DE
METHYL ETHYL KETONE
METHYL | SOBUTYL KETONE
PYRI DI NE
TETRACHLORCETHYLENE
TOLUENE

1,1, 1- TRI CHLORCETHANE
1,1,2-TRICHLORO- 1, 2, 2
TRI FLUCROETHANE

TRI CHLOROETHYLENE

TRI CHLOROFL OQUROVETHANE
XYLENE

CONCENTRATI ONS | N EXTRACT

WASTEWATERS

PPOPOOOOUIOOOOOOOR UIO

.05

0

.05
.15
.15
. 125

65

.05
.05
.05

0

.25
. 20
.05
.05
.12
. 079
.12
.05

1.05
0. 065
0.

0. 05

05

MZ L

NON- WASTEWATERS*

COLOOLTOO00 0!
\‘
o1

33
0.05

0.33

0.41

0. 96
0. 091
0. 96
0.15

*A CAPACI TY VARIANCE IS I N EFFECT FCR SO L WASTE AND DEBRI'S UNTI L

NOVEMBER 1990.



TABLE 20

PRCPOSED LAND RESTRI CTI ON TREATMENT STANDARDS
FOR WASTE CATEGCRI ES F007, F008, F009,
(FROM FR, VOL, 53, NO 7, P. 1068)

WASTEWATERS:
CONSTI TUENT TOTAL COWPOSI TI ON TCLP
(M3 L) (M3 L)
CYANI DE ( TOTAL) 12
CYANI DE ( AVENABLE) 1.3
CHROM UM 0.32
LEAD 0. 04
NI CKEL 0.44
NONVASTEWATERS:
(M3 KQ (M7 L)
CYANI DES ( TOTAL) 110
CYANI DES ( AVENABLE) 0. 064
CADI UM 0. 066
CHROM UM 5.2
LEAD 0.51
NI CKEL 0.32
SI LVER 0. 072



